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Monthly Summary of 
SPACE SYSTEM DIVISION 
| Activities 


MARCH 196] 


FOREWORD 


Two space vehicles were launched during March. DISCOVERER XXII did 
not reach sufficient velocity to attain orbit because of a hydraulic system 
malfunction in the AGENA stage. BLUE SCOUT missile D-4 successfully 
boosted a 172-pound Air Force Special Weapons Center payload fo an 
altitude of approximately 1,380 nautical miles on a probe trajectory. 
Ail test objectives were chieved and valuable radiation measurement | 
information was obtained by the six Payload experiments. This month's 
Teport also includes extensive additiong! information in the program 
description portion of the Project MERCURY Section and the Space 
Program Boosters Section. 3 | : 
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SATELLITE SYSTEMS 











The DISCOVERER Program consists of the design, 
development and flight testing of 39 two-stage vehi. 
cles, using the Douglas DM-21 Space Booster as the 
first stage booster. and the AGENA as the second 
stage, satellite vehicle. The Program was established 
early in 1958 under direction of the Advanced 
Research Projects. Agency, with technical manage- 
ment assigned to AFBMD. On 14 November 1959, 
Program responsibility was transferred from ARPA 
to the Air Force by the Secretary of Defense. Prime 
contractor for the program is Lockheed Missile and 
Space Division. The DISCOVERER Program will per- 
form space research in support of the advanced 
military. reconnaissance satellite programs. 


PROGRAM OBJECTIVES 


(a) Flight test of the satellite vehicle airframe, pro- 
pulsion, guidance and control systems, auxiliary 
power supply, and telemetry, tracking and com- 

* mand equipment. 


‘(b) Attaining satellite stabilization in orbit. 


(c) Obtaining satellite internal thermal environment 
data. | 


(d) Testing of techniques for recovery of a capsule 
ejected from the orbiting satellite. 


(e) Testing of ground support equipment and devel- 
opment of personnel Proficiency: 


(f) “Conducting bio-medical experiments with mice 
and small primates, including injection into orbit, 


re-eniry and recovery. 


PROGRAM SUMMARY 


Early launches confirmed vehicle flight and satellite 
orbit capabilities, developed system reliability, and 
established ground support, tracking and data acqui- 
sition requirements. Later in the program, biomedical! 


.and advanced engineering payloads will be flight 
tested to obtain support data for more advanced 


“Pace systems programs. DISCOVERER vehicles are 
launched from Vandenberg Air Force Base, with 
overall operational control exercised by the Satellite 
Test Center, Sunnyvale, California 


Tracking and command functions are performed by 
the stations listed in the Table on Page A-4. A 
history of DISCOVERER flights to date is gi 
pages A-5 and A-6. 
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SECOND STAGE 
Weight— 

Inet 
Payload equipment 
Orbital | 
Impulse propellants 

Other — 

TOTAL WEIGHT 
Engine Model 

Spec. imp.-eec., vac. 

Burn time-sec. 

BOOSTER 

Weight—Dry 

Fuel 


Oxidixer (LOX) 
GROSS WEIGHT (lbs.) 
Engine 


Thevst, Ibs. (S..) 
Spec. imp., sec. (S.L,) 
Burn Time, sec. 






‘trem. . 


Telemetry ships are Positioned as required by the 
specific mission of each flight. IMlustrations on the 

opposite page show o typical launch trajectory from 
7 Vandenberg Air Force Base and a typical orbit. 
: An additional objective of this Program is the 
: development of a controlled re-entry and. recovery 
a capability for the Payload capsule. The recovery 

operation is also shown on the opposite Page. An 

impact area has been established near the Hawaiian 
a Islands and a recovery force activated. Techniques 





Fuel and Oxidizer 
Tank Section 
have been developed for aerial recovery by C-119 


and JC-130 aircraft and for seq recovery by Navy 
surface vessels. The recovery phase of the program 


has provided advances in re-entry technology. This _ Nitrogen 
information will be used in support of more ad- os 
vanced projects, including the return of manned 


satellite from orbit. — Ullage 


AGENA VEHICLE DEVELOPMENT | 


The AGENA vehicle was Originally designed by the 451) Nozzle ~~ , Engine tele 

Air Force as the basic satellite vehicle for Advanced 7 

Military Reconnaissance Satellite Systems Programs. 

The~ first AGENA satellites or “A’ configuration | | 
employed the YLR-81Ba-5 engine which developed achieved. This new configuration or AGENA “B’’” 


| 15,600 pounds thrust at altitude. The development used the bell XLR-8] Ba-7 engine and was first flown 
E of an ‘optical inertial system for vehicle stabilization on DISCOVERER XVI. Th e latest AGENA ‘epee vehic! es 


and an attitude control system for orbit injection use the 16,000 pound thrust XLR-81B9-9 engine 
resulted from the advanced Programs stringent which has a restart capability. This larger vehicle 


eccentricity requirements. permits achieving higher injection altitudes with ; 
By increasing. the tan capacities on the AGENA equivalent weight payloads and the restart provision 
“A” an improved performance capability was permits orbital adjustment. 


‘SAMOS and MIDAS 
' AGENA VEHICLE 





DISCOVERER / AGENA 






FLIGHT PATH 
ve 


OF SIGHT—HORIZON. SENSING 
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. Powered Flight Trajectory 
¢ | | ® 





Orbital Trajectory | 


Schematic presentation of orbital trajectory followie launch 
from Vandenberg Air Force Base. Panchen, ormad y 
cach station and a listing of equipment used by each station, 





















© The desived orbit sale ejection is selected ond 
Leh siiable, am siection command is sent to the seein 
sau, Tom amy of the primary tracking stations li 
a he fection equence inclades dows maneuver, c 
ra des o the descondig capsule ond the 
$ 
chaff which is dé od 30 aid in ing. 
* The recovery consists of C-119, RC-121, WVII ond 
aircraft by 


JC-54 pole or 3 surface vessels that 


data, If it is necessary 
the copinle from tbe soe, tase i it wecstser 
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§  Fadlty | 
| Facility _  Equipment* | Flight Function = 


Satellite | ABCD Over-all control, orbit computations and predictions, acquisition 
Test Center data for tracking stations, prediction of recovery area. 
TVandenberg AFB BDEFGHIJ —s_ Ascent and orbital tracking, telemetry reception, trajectory 
Tracking Station measurements, command transmission, 
P TMugu Tracking BDEFGHIJ Ascent tracking, telemetry reception, computation and trans- 
° Station mission of ignition and shutdown corrections, | 
Downrange BGIIK Telemetry reception and tracking during ascent and early part 
Telemetry Ship — of first orbit, , 
+. tNew Hampshire BDFGHIJ Orbit tracking, telemetry reception, commands to satellite. 
: Tracking Station | | | 
TKodtak | . BOFGHI | Orbit tracking, telemetry reception, initial acquisition on Pass 
Tracking Station 1, monitor events in recovery sequence. 
THawaiian BDFGHIJ Orbit tracking, telemetry reception and transmission of com- 
Tracking Station mands to satellite, a 
Hickam AFB | D Over-ail direction of capsule recovery Operations, 
Oahu, Hawaii 
Tern island BGHJ Recovery capsule tracking. 


tPrimary Tracking Stations {have command capability} 


- a | 
-_ "Equipment. | | : 


. F. VERLORT 
A. General Purpose Computer(s) and Support Equipment G. VHF FM/FM Telemetry Station 
8. Data Conversion Equipment 
C. Master Timing Equipment 
D. Control and Display Equipme-y 


E. Guidance and Command Equipment (DISCOVERER ascent only) 


H. VHF Direction Finding Equipment 
l. Doppler Equipment . ) 
J. VHF Telemetry Antenna 

K. APL Doppler Equipment 


NOTE: In addition to equipment listed 
checkout equipment. 


ted, all stations have inter- and intra-station communications equipment and 








eet | 


Launch Schedule 





Flight History 


DISCOVERER THOR AGENA Fligh? Date 
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a a _ DISCOVERER FLIGHTS 0 THRU XX ARE ON PAGE A-6 : 

a cy OE 261 110218 Feb - aad ag successfully. Nomrecoverable, radio. 
| AY oe ee sathoring een support ins | 
a XXil 300 1105 30March — » ascents, Bical coloring Mat, orbital stage 
a | | Kecaere of an AGENA eulic malfunction, 
Lk wei N | | 
a ry 
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¥ Attained orbit 
successtully. 


® Capsule recovered. 
@ Failed to attain orbit. 


VEHICLE CONFIGURATIONS eee | | : 
A. THOR—DM-18/AGENA “A 8. THOR—DM-21/AGENA “-g* C. THOR—DM-21/AGENA “3” 


MAB-3 Block 1/XLRB1-Be-7 | MB-3 Block 2/XLR81-Ba-9 
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| Vit 


Vi 
Vil 


Xl 


Xi 


«XH! 


XVII - 


A 


XIV 


XVI 


XIX 


160 1019 
163 1022 
170 1018 
174 1020 
179 1023 
192 1029 
200 1028 - 
206 1051 
212 1050 — 
218 1052 
223 1054 
234 1055 
160 1053 
231 1057 
237 1056 
246 1058 
253 1061 ° 
297 1062 
296 1103 
258 1101 
298 1104 


21 January 1959 


28 February 
13 April 


3 June 


25 June 
13 August 


19 August 
7 November 


20 November. 

4 February 1960 
19 February 

15 April 

29 June 


10 August 


18 August 


13 September 
26 October 
12 November 
7 December 


20 December 


17 February 





AGENA A destroyed 
THOR reerbied for aie on flight XII, 


Attained orbis successfully, Telemetry received 514 
Seconds pay ieag as . 


teens, 


Attained orbit succ 
om 17th orbit was mos record Ai? obneie 
recovery successfully achieved, 


Launch, eparation, coast orbital boost suc. 
cesta. tai lie ob as ie 
ance o 


Sanse as. DISCOVERER III, 


All objectives successfully achieved except capeule 
recovery after ec sbioved “ 


Same as DISCOVERER Y, 

anteater Lack 
Attained esi res of ond racovary, 
pa orbit successfully, Malfauction xe 
AGENA engine busdown at desired orbital selociy 
Recovery copnle elected eg Get orbital velocity 


THOR shut down prematurely. U Umbilical cord mast 
did wot retract. Quick désconnecs failed, causing loss of 
heliam pressure. 


@s except 


THOR destroyed at T 56 Res 
Officer. pratt Ngoc pitch sil 36 toe by by gf nce 


Attained orbit repeesy) R sale ejected 
on 17th orbit was ssc recovered. All objectors bin Objectives except 


recovery sce achieved 
Launch, ascent, separation , Coast and. orbital stage ig. 

iuccetsfal, Faded atled to achieve bit because 
a mi during orbital stage boos, 


successfully,. Recovery capsule ejected . 
recovered 


Attained orbit succ Recovery capsule ejected 
on 17th orbis aad nd eesti. Recovery capsule by the 


orne force. All objectives successfully cel gehen 


Attained orbit successfully, i and ¢ . 
Sequence ¢ Pact occurred 
of the pecaeery forces; located hes bos brior to being 


Lawnch end cent normal hah cnet 00 ake 
from booster and failed f — 


Attained orbit succes ide neha sale oj 
on 31st orbit ar aerial vec padre iar ished. 
AL objectives were successfully achieved. 
Attained orbit succes successfully, Recovery capsule Siected 
on 48th orbit and aerial aerial recovery inet accoupte 

AL objectives were successfully achieved. 

Attained orbit. succes Stully, Nos-recoverable, radio. 


metric data getboring MIDAS repro tee, 


dee to onorb malin function Pim Mid mot re-enter 
due to on-orbit mal 











tabeaaneragy 


Fae aa me 
Ne ‘ 
Lis i sy fi 

c sO Fae 


t 
Ai 
ral 
-* 

bay 


we 


f ‘ tare Tes: 
ou PA LF, ’ t 
.. APE ot cvs ee Ae 
oF ae P “sae galt 
n (Foes OY as 


Figure |. Booster for DISCOVERER XXII on Pad 4, Com 
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7 after the launch, 
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Monthly Progress ~ DISCOVERER Program 


Flight Test Progress 
DISCOVERER XXII 


© DISCOVERER XxXI! was launched from Vanden- 
berg Air Force Base Pad 4 Complex 75-3 at 12:34 
PST on 30 March. Recovery of the vehicle's capsule 
was scheduled after four days on orbit. Booster 
Operation was nominal. The 20 cycles per second 
longitudinal oscillation Gppeared as on previous 
flights but on a slightly lower level. AGENA igni- 
tion occurred as planned; however, approximately 
to engine shut down q- rapid 
drop in hydraulic pressure caused a loss of engine 
control. This resulted in a total velocity less than 
that required to attain orbit. Investigation into the 
cause of the hydraulic failure is proceeding rapidly 
s0 that corrective action can be taken Prior to the 
scheduled launch of DISCOVERER XXIII. 


The Bell Telephone Laboratory (BTL) guidance 
system was used to guide the DM-21 booster for 
the first time. This system also commands AGENA 
ignition, vehicle correction and operation. Pre- 
liminary results indicate that the BTL guidance per- 
formance was excellent. 


dnl PTR gee OE oH Baty 
Se tizcie fs “tees Fae .o : 


Rome 





lex 75-3 at Vandenberg 
id es “yer orbit. Modi- 

guidance system 
the lerge 





© The recovery capsule containing a Biopack and 
a Geophysical Research Directorate emulsion 
block for further studies into effects of space radia- 
tion on biomedical experiments. These were similar 
to the Biopack and emulsion blocks carried on sev- 
eral previous DISCOVERER flights. | 


© Several important modifications were made 
on this satellite. Instrumentation was added to the 
interim programmer to permit tracking stations to 
better determine the conditions of the programmer 

before sending commands. This was done fo pre- 
clude a recurrence of the malfunction. that resulted 


in the failure to eject the capsule on DISCOVERER Xx. 


© = Adifferent model single Phase, 400-cycle power 
amplifier was installed in DISCOVERER XXII to in- 
crease the reliability of this satellite guidance sys- 
tem power supply. The loss of satellite stability on 
DISCOVERER XXI was attributed to a failure of the 
previous amplifier. | 


Future Flights 


© DISCOVERER XxXiIli is scheduled for launch on 
8 April from Vandenberg Air Force Base. This satel- 


lite is almost identical to DISCOVERER XXIl but is . 


programmed for slightly different orbit. The injec- 





sastruments, The instruments on the door 
torate and include a cosmic ray monitor, 


tion altitude will be 190 statute miles which is 40 
miles higher than DISCOVERER XXII. A dosimeter — 
capable of measuring total dosimeter radiation 
(5 millirad to 600 rad range) will be included in 
the payload. 


¢ DISCOVERER xxiii, XXIV, and XXV will be in- 
strumented to provide data: on the 20 cycle per 
second longitudinal oscillation. This oscillation has 
been apparent immediately prior to booster burn- 
out on several recent DISCOVERER flights. Data in- 
dicate that the oscillations are induced by the MB3 


.focket engine and the reduction or elimination of 


the oscillator is being pursued by an analysis and 
test program conducted by Rocketdyne, Douglas 
Aircraft and Lockheed Missile and Space Division. 


__ Instrumentation added to these vehicles will provide 


data indicating the distribution of loads imposed 


_by the oscillation. This data could serve as a basis 


for strengthening the spacecraft in areas where the 
loads approach the design limits. 

Technical Progress 

Second Stage Vehicle 


e The Engine Reliability test program is nearing 
completion at the Beil Aerosystems: test facilities. 





Figure 2. The new engine access door which provides bee Space for research : 
i: ere from she Geophys bbysical Research Direc- ‘ 


detector and two 


wscrometeori£e 
seuges. The white cone on the right is « beat shield which ts installed to protect vebicle 


components from 


engines is the atmosphere becomes a; 


A8 






damage in space. The benciL-like flanse characteristic of rocket 
ge: bait 1 :Pveops the engine in. space. 
ty i. af Ud Je 
aie 
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Thirty-seven of the 40 firings scheduled have been. 
completed. These tests are now scheduled for com. 


pletion in mid-April. 


© Twenty-three of the 25 Arnold Engineering 
Development Center reliability test firings have been 
completed. 


Space Research Program 


e Programs utiliz'ng the increased DISCOVERER 
weight carrying capability for scientific experiments 
in the space environment are being greatly ex- 
panded. The success of earlier experiments (flashing 
lights, Biopacks and Geophysical Research Direc- 
torate equipment) indicates a major contribution to 
scientific knowledge can be made by carrying this 


"type of equipment. About half of the remaining 


DISCOVERER satellites to be flown will each be 








Figure 3. Firss photographs of the DIS- 

COVERER Christmas Isleud facilities. T his 

mag station is manned only during DIS. 

ights. The station is located 

south of H i wear the equator aud tracks 
the capsule during re-entry, 


hee Se, 
* 
eg ; a e a i 


eter 


capable of carrying cpproximately 100 pounds of 
scientific instruments and recorders. . 


© To facilitate the installation of this equipment, 
@ new access door to the engine compartment has 
been designed and fabricated. The new door is 
designed with universal type mounting rails on the 
under side for mounting components. The Geo- 
Physical Research Directorate module is pre-wired 
to permit installation in the satellite with a minimum 


delay of prelaunch operations. Starting in June, each 


satellite will have the capability of carrying such 
modules. 


Geophysical Research Directorate (GRD) 
Experiments 


The Geophysical Research Directorate is furnishing 
equipment for a number of DISCOVERER flights 
Gimed primarily at determining environment - in 


space: | 





: a 
* 2 


<j - 






? 

1. ‘Atmospheric Density: This will include meas- 
urements of atmospheric density and determination 
of the existence of atmospheric waves at altitudes 
f 100 to 400 miles as a function of latitude, time 
of day and season. Calculations based on these 
data will be valuable in determining vehicle drag 


and lifetime. 


2. Cosmic Radiation. These measurements will 
be made to assess the radiation hazard to com- 
ponents above 130 miles, in the Van Allen and 
Auroral regions. : 


3. Thermal Radiation. infrared radiation from 
the enrth and atmosphere, scattered solar radia- 
tion will be measured to obtain data for calculat- 
ing proper vehicle equilibrium temperatures. 


4. Micrometeorites. Rates of penetration of ve- 
hicle skin, mass, density and energy of micro- 
meteorites, and skin erosion will be measured to 
obtain data on thermodynamic effects. | 


5., Solar Ultraviolet Radiation. Solar radiation 
in the ultraviolet and X-ray regions will be meas- 
ured jto determine aging effects on plastic and 
organic materials. 


6. Atmospheric Composition. Data on the kinds 
- and states of atmospheric Particles, since organic 
and plastic materials show aging, corroding or 
chemjcal effects when exposed to free radicals such 
as atomic oxygen. Data on ion concentrations are 
needed. 


A-10 





7. Magnetic Field. Results from more complete _ 
studies of the earth’s magnetic field are of interest 
for possible use in attitude stabilization systems.. 
Magnitude and direction at various altitudes will. 
be determined. Long term variations will also be 
determined. | 


Facilities 


© Pad 1 of Complex 75-1 is currently being mod- . 
ified and will be activated in time to support a late 
May DISCOVERER launch. This pad is being con- 
verted from a THOR/IRBM to a DISCOVERER launch 
facility. Modifications required include extending 
the missile shelter to accommodate the DM-21/ 
AGENA combination, adding the DISCOVERER fuel 
transfer, ground support and launch contro! systems. 
Because of delinquencies in delivering the launch 
control system equipment, activation of the pad is 
approximately thirty days behind schedule. 


© Rework of Complex.75-3 Pad 4 began imme- 
diately after the launch of DISCOVERER XXII. A new 
propellant transfer system and launch control sys- 
fem equipment are required as part of this modifi- 
cation. This pad is scheduled to support an early 
June DISCOVERER launch. A similar rework of Pad 
3 will begin after the launch of DISCOVERER 
XXII! on 8 April. This pad will be available to sup- 
port a mid-June launch. 
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| —  AGENA : i D A 
7 SECOND STAGE “2 ) 3 
: Weight— : ees Gs 
inet 1,763 Oh. 
$ Payload equipment 1,641 4 a . FA 
Orbital 3,404 heat | ie ke 
. impulse -Propeilants 12,950 HELIUM SPHERES <<5. ae joe . Ua. Soe 
. Fuel . 4 ; mrs 8 2% 
: Qxidizer (IRFNA) | , 
Other 758 AGENA apes 
GROSS WEIGHT (Ibs.) — 17,112 
Engine XLRB1-Ba-9 ame + z 
Threst, Ibs. (voc.) 16,000 “ SOLAR POWER Las 
Spec. Imp. sec. (vac.) 290 ‘ Lae 
Burn Time, sec. 240 & OXIDIZER TANK 
Restart Provisions Yes a 
BA . 
ae FUEL TANK 
i 
The AGENA “BY vebicle incorporates i | 
< restart or second bure capability, : S BACKGROUND 
yy MONITOR 4 
; | 
MIDAS Infrared Detection Payload — SCANNER UNIT 
Payload Operation: Incident radiation | 
«3 through the primary lens, then 
_ senacted by sive pr shelf vesoog 
detector array, The & lo a ro 


front of the detector array to exclade 


_ 18,100 
74,900 
172,300 
262,300 


356,000 
82,100 





PROGRAM HISTORY 


The MIDAS Program was included in Weapon System 


" 117L when WS 1171 was transferred to the Ad. 


vanced Research Projects Agency. ARPA subsequently 
separated WS 1171 into the DISCOVERER, SAMOS 
and MIDAS Programs, with the MIDAS objectives 
based on an infrared early warning ‘system. The 
MIDAS (Missile Defense Alarm System) Program was 
directed by ARPA Order No. 38, dated 5 November 
1958 until transferred to the Air Force on 17 Novem- 
ber 1959. Additional authorization has been ob- 
tained to utilize two DISCOVERER flights (designated 


RM-1 and RM-2) to carry background ‘radiometers 


in support of MIDAS. 


TECHNICAL HISTORY 


The MIDAS infrared early warning payload Is engi- 


neered to use a standard launch vehicle configura-' 


fion. This consists of an ATLAS missile as the first 
stage and the AGENA vehicle, powered by a Bell 
Aircraft rocket engine as the second, orbiting stage. 
The final configuration’ payload weight will be 
approximately 1,000 Ppounds,. — 


The first two R&D flights used the AGENA “A” and 
ATLAS “D” vehicle programmed to place the pay- 
load in a circular 261 nautical mile orbit. Subsequent 
R&D flights will utilize the ATLAS “D”“/AGENA “Be 
configuration which will be programmed to place 


the payload in a circular 2,000 nautical mile polar 


orbit, — 
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Orbiting satellites detect 
frared radiation emitted by 
Soviet ICBM’s in powered 
iz he D : ts bad 
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Center. The ing and 
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Point Ar are 
used to launch the MIDAS 
satellites into polar orbits. 
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| READOUT STATIONS 
| | | SPACE VEHICLE NETWoRK 
ae CONCEPT . | | 


The MIDAS system is designed to provide ‘Stations transmit the data directly to the 
| continuous infrared coverage of the Soviet MIDAS Tracking and Control Center where 
Union. Surveillance will ‘be conducted by it is processed. It is then displayed and 
eight satellite vehicles in accurately posi- evaluated in the MIDAS Operations Center. 


tioned oe The a under surveillance If an attack is determined to be nieces 
must berin line-of-sight view of the scanning 


satellite. The system is designed to accom. the intelligence is communicated to a central 

plish instantaneous readout of acquired Department of Defense Conimand Post for 
data by at least one of three strategically relay to the President and all national 
located readout stations. The er Agu 7) i" petdifalioty ond defense agencies, 


MIDAS TRACKING & 
CONTROL CENTER 








60 7 62 


Launch SPEMAIMISTVLATSIOIN [Olu IF IMI AlMiulujalsiointofuleimfalmlululalslolnlo 
Schedule Rm Age 
__ i Ltt 
EHICLE | , wre . Wace | bepyee ne wee ; 
oS CONFIGURATIONS | ATLAS “D“/AGENA “A ry ATLAS “D"“/AGENA “B 
- % Attained orbit successfully © Failed to attain orbit 


- @ DISCOVERER vehicles carrying MIDAS radiometric payloads 


= "MIDAS : ATLAS AGENA - 


No. Launch Date No. No. Remarks 


{ 26 February 29D 1008 Did not attain orbit because of a failure during 
| _ ATLAS/AGENA separation. : 


oul 24 May 45D 1007 | Highly successful. Performance with respect to 
| - | programmed orbital parameters was outstanding. 
Useful infrared date were observed and recorded, — 


RM-1 20 December DISCOVERER Vehicle Despite satellite oscillations, sufficient data were 
obtained for evaluation of payload operation, 
Information obtained in the 2.7- micron region 
agrees with data obtained from balloon-borne 
radsometric equipment. Data in the 4.3- micron 
region is somewhat bigher than had been antics. 
pated from theoretical studies. i 


RM-2 18 February DISCOVERER Vehicle AU channels functioned properly and valid data 
| | were obtaimed om six stable orbits. Data con- 
aie | | firmed previous radiometric measurements, 
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MIDAS GROUND SUPPORT FACILITIES 






€ 
£ 
i 
L * 
t $2 hh. 


Facility — | ‘ Equipment* | | Flight Function | 
Satellite Test Center ABCDEP Operations control, orbit computations and. predictions, initi- 


Vandenberg AFB 

Tracking Station 

Downrange Telemetry GHIJNO 
Ships 

Hawaiian. Tracking BEFGHJ 
Station 

AMR | ‘HJ 
New Hampshire ABCEFGHIJKLM 
Station 

African Trackin BEGJ 
Station : 

North Pacific BCEHKMP 
Station 
Kodiak Tracking FJ 
Station : | 
Mugu Tracking BEFGJ 


Station 


ABCEFGHIJKLMP 


ation of commands to satellite (via tracking Stations), process . 
payload data. 


Ascent and orbital tracking; | telemetry reception; trajectory 
computations; command transmission; reception recording 


and processing of payload data. 


Tracking and data reception during ascent. (Three ships are 
available for this function. Equipment is typical.) 


Orbital tracking, telemetry reception, payload data reception. - 


Orbital data reception. | 


Orbital tracking; telemetry reception; command transmission; | 
reception, recording and transmission of payload data. 


Telemetry reception and recording during second burn. 


| Satellite and payload date reception, command transmission. 


Orbital tracking. 


Tracking and telemetry reception. 


NOTES: (1) In addition to equipment listed, all stations have inter- and intra-station — 
communications equipment and checkout equipment, 


(2) Equipment listed is either presently available or planned and approved 


for procurement. 7 
*Equipment., ; ; ! 


A. General Purpose Computer(s) 
and Support Equipment 

Data Conversion Equipment 
PICE 

- Master Timing Equipment 
Contro! and Disploy Equipment 
VERLORT 

. VHF FM /EM Telemetry Station 
PAM FM Ground Station 


ZTO™*MONS 





1. Doppler Equipment 

VHF Telemetry Antenna 

UHF Tracking and Date Acquisition 
Equipment (60 foot F&D Antenna) 
UHF Angle Tracker | 
UHF Command Transmitter 

- APL Doppler Equipment 

SPQ-2 Radar . 


Midas Payload Evaluation 
and Command Equipment 


zx} 
e 
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Monthly Progress — MIDAS Program 
Program Administration | 
¢ During the past month the MIDAS Program has 


. Undergone several major changes in program con- 


cept and management. The technical activity relative 
to the launch Preparation for Series |} has also 


increased. 


© Program adjustments resulting from the guidance 
received from the Air Force Ballistic Missile and 
Space Committee have been resolved with the major 
contractors and local governmental agencies. Coor- 
dination of the adjusted Program plan is currently 
being accomplished with the range facility, Pacific 
Missile Range. This plan, dated 3] March, will be 
printed early in April, It reflects the increased scope 
and program acceleration approved by the Air Force 
Ballistic Missile and Space Committee, adjusted to 
the funding guidance received. The launch schedule 
in this issue does not reflect the augmented launch 
program but has been time adjusted for compati- 
bility with the 31 March plan. a 


¢ Concurrently with the preparation of the devel- 
opment plan, a vigorous Program to document o 
“system Package program” in response to the 375 
series of Air Force regulations has been under way. 
Initial documentation and formulation of manage- 
ment organization and concepts are in progress. 
Analysis of these initial efforts reveal that there 


_ Femains a considerable amount of data to be gen-. 


erated and inter- and intra-command coordination 
to be accomplished. The internal organization and 
management realignment resuiting from the new 
Structure of the Air Force Systems Command and 
the Air Force Logistics Command has had consider- 
able impact on this effort. Results of this command 
Structure and functional realignment will be incorpo- 
rated into the documentation as they are identified 
and finalized. 


Flight Test Progress 
Radiometric Measurement Flight (RM-2) 


© Analysis of data from the second radiometric 
flight conducted in February has provided valuable 
information despite vehicle tumbling and frequent 
signal loss. Limited data were obtained on all 2.7 
and 4.3 micron channels ond are in substantial 
agreement with the data received on the December 


radiometer flight. All payload, telemetry and refer-_ 


ence channels performed satisfactorily. 


e §6Signal dropout was more severe than during the 
RM-1 flight and the satellite tumbling seriously lim- 
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ited the amount of usable data received. However, 
during the second Pass the Kaena Point, Hawaii, 
station received Particularly good data in the 4.3 
micron range. This data was of better quality than 
that obtained on the RM-1 flight. At this time 
the vehicle was stable and pitched downward at 
approximately 15 degrees. Data obtained by the 
Woomera, Australia, station on the fifth pass indi- 
cated that the vehicle was then tumbling. On the 
13th pass, despite the tumbling of the satellite, the 
New Hampshire station acquired some valuable 
data. A final report On these data and an analysis 
of them will be published in late April. The final 
report on the RM-1 data analysis will also be 
Published at that time. 


Technical Progress 
Boosters 


© On 9 March, ATLAS booster 97D (MIDAS lil) 
successtully completed a flight readiness firing at 
the Point Arguello Launch complex. 


Second Stage Vehicies 


°¢ On 1 March, the AGENA vehicle for MIDAS i) 
was successfully hot-fired on the Santa Cruz Test 
Base. On 21 March, the vehicle was shipped to 
Vandenberg Air Force Base. The vehicle is presently 
in the missile assembly building undergoing a pre- 
liminary checkout in Preparation for the 19 May 
launch. | | 


© The hot firing at Santa Cruz included a complete 


‘simulation of the AGENA boost and orbiting opera- 


tion. The vehicle in the stand, with the payload 
installed, was subjected to simulated AGENA vibra- 
tion followed by the program coast phase and then 
first burn of the engine cutoff and second coast 
Phase with simulated orbital timing. The was. fol- 
lowed by second burn cutoff and a simulated 2,000 
nautical mile orbit. The payload was Operated dur- 
ing the simulated orbit and the scanner was rotated 
throughout its entire travel. Checkout of the pay- 
load was accomplished through the regular com- 
mand and data links. Performance was satisfactory 
throughout, | ; 


© During the hot firing tests at Santa Cruz several 
problems developed. A Pressure transducer on the 
engine acid liner ruptured spraying acid into the 


aft equipment rack. The damage to the wire and 


equipment was repaired and system Verification was 
accomplished. A guidance problem involving op- 
eration of the horizon sensor during periods of 





B7 












intense vibration was Qe during the tests. . 


The guidance problem was solved and satisfactory 
performance by all systems was achieved. 


© The AGENA vehicle for MIDAS IV is currently 
in the systems test phase. No problems are apparent 
at this time. The AGENA is scheduled for delivery 
to Santa Cruz Test Base on 28 April for flushing | 
only. A mid-July launch date is forecast. 


infrared Scanners 


e The Baird-Atomic, Inc. infrared detection pay-. 
load for MIDAS IV has been shipped to Lockheed i 
_ Missiles and Space Division (LMSD). This payload 
will be used in the payload-ground station compati- 
bility tests to be conducted at Vandenberg Air Force 
Base in preparation for the MIDAS Ill flight. 


© The Baird-Atomic payload for MIDAS V (Series 
ll configuration) is scheduled for delivery on 2 May. - 


Background Radiometer Flights 

e 6A series of U-2 airplane high altitude measure- 
ment flights conducted from Edwards Air Force 
Base has been successfully completed. Terrestial- 
infrared radiation and horizon measurements were — 
taken. The U-2 aircraft will presently be transferred 
to Alaska where a similar series of flights will be 
conducted to obtain measurements under Arctic 
conditions. A third series, designed to gather data 
under tropical conditions, will be conducted from: 
Patrick Air Force Base, Florida. 


Payload-Ground Systems Compatibility Tests 

© Compatibility tests of the Baird-Atomic payload 
and the newly. installed ground station equipment at 
Vandenberg Air Force Base will be conducted in 
April. For these tests an actual payload will be 
installed in the range safety station six miles from 
the ground readout installation. . 


Cathode Ray Tube Studies 

¢ Investigations conducted by Lincoin Laboratories 
on TV-type image tubes have evolved q design for 
a potential application to MIDAS. Exploration of 
the design will be made in order to determine the 


Operating hardware potential for advanced MIDAS 
concepts. 


Figure 1. Flight readiness fring of ATLAS 97D at Point 
Arguello Pag 2 
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Data Flow Analysis Subcontract Signed 


© Negotiations with International Business Ma- 
chines (IBM) were completed for analysis of antici- 
pgted data flow in the MIDAS Operational Center 
(MOC) and the Tracking and Contro} Center (TCC). 
Work on this subcontract will begin soon. | 


Facilities 


© All launch complex facilities required to support 
MIDAS iI! will be ready for this flight. The Vanden- 
berg Air Force Base. missile assembly building was 
completed on 29 March. The launch site, Point 
Arguello Pad 2, is scheduled for completion on 7 
April. | 

© Orbital tracking, telemetry, and control station 
installations are scheduled for completion by 7 May, 
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with the exception of the Southeast Africa station 
(Atlantic Missile Range station 13). This station will 
be ready on 17 May and will record AGENA 
second-burn data. 


e LMSD has initiated design of facilities modifi- 
cation for the North Pacific readout station. These | 
changes were caused by the revised equipment. 
configuration. | : 





Figure 3. Construction Progress at the 
(AMR Station 13) sear Pretoria. This 
burs data on the MI 
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® Preliminary concept plans for the New Boston, 
New Hampshire MIDAS technical support buildings 
have been approved and the design effort was 
started on 20 March. The criteria review confer- 


ence on the design of the Ottumwa, lowa, tracking 


and control center was held on 15 March. Com- 
ments were forwarded to the architect-engineers 
for incorporation into the design plans. 
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The ADVENT Program will investigate the feasibility 
of using satellites in synchronous orbit as instantane- 


_0us repeaters for microwave radio communications. _ 


A satellite vehicle station in synchronous equatorial 


orbit will remain in a fixed Position relative to any | 


point on the surface of the earth. Active communica- 
_ tions equipment contained in this satellite will receive, 
amplify and instantaneously retransmit any message 
beamed in its direction. 


PROGRAM HISTORY 


The Research and Development program for active 
communication satellites was initiated by ARPA in 
Janvary 1959. Following early research and develop- 
ment, a three-phased development program (STEER, 
TACKLE and DECREE} was initiated in May 1959 by 
Amendment No. 1 to ARPA Order No. 54. Phase | 
(STEER) was given Priority in order to demonstrate 
the feasibility of providing an early UHF communica- 
tions capability for positive control of the SAC strike 
forces. AFBMD was given responsibility. for the 
design, development, and flight testing of the com- 
plete system, including launch, satellite tracking and 
control, and necessary support facilities and ground 
equipment. WADD and the U. S. Army Signal 
Research and Development Laboratory (USASRDL) 
were delegated responsibility for the development 
of the communications subsystem for Phase | and 
Phases ll and lil, respectively. : 


Figure 1. Proposed satellite with 
jettiso airing mounted on 


CENTAUR seco Stage. 
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In April 1960, Amendment No. 5 to ARPA Order 
No. 54 reoriented the program. The research and 


development effort Previously directed toward — 


providing a ground-to-satellite-to-aircraft UHF com- 


munications capability for the SAC strike forces was 


cancelled. A single integrated ADVENT Program for 
the development of a 24-hour microwave communi- 


cations satellite replaced the former STEER, TACKLE | 


and DECREE Programs. 


On 15 September 1960, the Secretary of Defense 
transferred over-all management responsibility for 
the ADVENT Program from ARPA to the Department 
of the Army. The development responsibilities of 
AFBMD and USASRDL were retained essentially status 
quo. The Army was given responsibility for funding 
and for over-all systems engineering to: provide 
guidance and a basis upon which detailed design 
data can be evolved by AFBMD and USASRDL. 


PROGRAM OBJECTIVES 


The primary ADVENT objective is to demonstrate the 
feasibility of achieving a military system for micro- 
wave communications (surface-to-surface) employing 
satellite repeaters in 24-hour equatorial orbit, The 
feasibility of placing a satellite in predetermined 


Launch Schedule 
| 62 


Position in a 19,300 mile equatorial orbit must be. 


‘demonstrated. The feasibility of being able to sta- . 


bilize the satellite, control its attitude and orbit, and 
keep it on station within the required tolerances must 


. Glso be demonstrated. The satellite must be capable 


of providing worldwide communications on a real 
time basis at microwave frequencies with a wide . 
bandwidth capacity. The Program Plan is based . 
upon the design of a single configuration of a final 
stage vehicle compatible with launching by either 


_AGENA "“B” or CENTAUR second stage boosters. 


The ADVENT Program, as defined in ARPA Order 
54, Amendment No. 9, dated 11} August, will consist : 
of the following flight tests, launched from the Atlan- - 
tic Missile Range: | 

Phase One. Three ATLAS/AGENA “B flights, 
nominal 5,600 nautical mile orbits, beginning March 
1962, : | : 
Phase Two. Two flight tests, using payload Space | 
on NASA ATLAS/CENTAUR research and develop- 
ment flights numbers 9 and 10, December 1962 and 
February 1963. . 

Phase Three. Five ATLAS/CENTAUR flights 
launched into 19,300 nautical miles equatorial _ 
orbits, beginning March: 1963. ? 
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Monthly Progress — ADVENT Program 
Technical Progress 


¢ On 1 March a meeting was held at Convair 
Astronautics to discuss the performance and pay- 
load capability of the Centaur second stage. The 
U.S. Army Advent Management Agency (USAAMA) 
requested an explanation of the continued degrada- 
tion of the NASA Centaur payload capability. The 
reasons for the reduction in Payload capability are: 


1. Increased weight of CENTAUR vehicle. The 
Original wet inert weight was 3,143 pounds. How- 
ever, the weight has increased during the two-year 
development period to 3,528 pounds. This 385- 
pound increase in inert weight results in a cor- 
responding decrease in Payload capability. 


2. Performance of ATLAS/CENTAUR vehicle de- 
graded. Because of a reduction in ATLAS/CENTAUR 
performance there is an additional 1 4-pound reduc- 
tion in payload .capability. The present CENTAUR 
payload capability is 838 pounds, a reduction of 
399 pounds from the Original estimate. 


¢ The NASA Project CENTAUR Program manage- 
ment plan published on 8 March indicates a four- 
month slippage in launches #9 and #10. These 
vehicles will carry Project ADVENT: orbital test 
vehicles. 


° The final Lockheed Missiles and Space Division 
(LMSD) ADVENT/AGENA “8B” Phase | work state- 
ment was received on 15 March. It is presently being 
reviewed to assure compliance with all agreements 
reached during the technical negotiation meeting of 
3 March. Recommendations concerning this work 
statement will be forwarded to LMSD before 15 
April for inclusion in the ADVENT contractual work 
statement. ; 


_@ ADVENT/AGENA “ge Phase | launch prelim- 
inary trajectory and launch vehicle design criteria 
have been forwarded to Convair Astronautics and 
LMSD for use in analytical engineering studies and 
design of ADVENT launch vehicles. Meetings were 
held on 13 and 21 March with Aerospace Corpora- 
tion and LMSD to insure that the latest weight 
figures were being used in trajectory studies. 


© Before Space Systems Division could complete 
the technical evaluation of the Pratt & Whitney LR- 
119 Engine Proposal, NASA. discontinued develop- 
ment of the engine. The LR-119 development was 
redirected toward the development of a common 
LR-115 engine for use with CENTAUR and SATURN. 


This engine will have a specific impulse of 420. 
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minutes and a thrust of 15,000 pounds. New work 
statements are being Prepared for transmittal to 
Pratt & Whitney, calling for LR-115 engines to be 
furnished for the ADVENT CENTAUR vehicles. 


Final Stage Vehicle 


¢ Interface meetings were held on 7-8. March 
at Ann Arbor, Michigan. Stage I! design informa- 
tion consistent with the interface specification was 
distributed. Space Systems Division has directed 
General Electric/Missiles and Space Vehicles De- 
partment (GE/MSVD) to design, on the basis that 
the Bendix communication equipment will require 
power at 85 watts, 32 volts DC constant current. The 
constant current design criteria is valid only 


through the orbital test vehicle. . 
© On 17 March Space Systems Division and Aero- 


— space Corporation participated in the USAAMA 


ADVENT Management meeting on orbital test ve- 
hicle and final stage vehicle weights. General 
Electric Engineering and Manufacturing Departments 
were assisted in establishing an internal weight con- 
trol system in an attempt to reduce payload weights. 


e A February 1962 activation date is forecast for 
the General Electric vacuum chamber which will be 
used for final stage vehicle heat flow tests. The first 
final stage vehicle is scheduled to start thermo fests 
in November 1961. General Electric is attempting to 
accelerate activation of this facility. " 


© Space Systems Division is currently reviewing 
justification for General Electric/MSVD‘s decision 
to develop a proton Spectrometer within their or- 
ganization. 


Tracking, Telemetry and Command 


© Representatives from Philco Corporation, Aero- 
space Corporation and Space Systems Division 
reviewed the Kaena Point, Hawaii, tracking station 
facilities. ADVENT facility requirements were dis- 
cussed and antenna modifications were reviewed 
with 6593rd_ instrumentation Squadron personnel. 
The addition of approximately 1,500 square feet 
of floor space to the Present tracking and acquisi- 
tion building will satisfy the ADVENT requirements, 
No problems are anticipated in the antenna ‘modi- 
fication except for the down time requirement to 


‘install the 400 MC feed and accomplish the 


required calibration. The 6593rd Squadron and 


Philco Corporation are arranging for scheduling 


and installation of the modification into the station 
operation schedule. The Present station configura- 
fion appears ¢ daptable to integration of the 
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ADVENT equipment with no major problems. Pre- 
liminary design of the addition to the UHF acquisi- 
tion building was started in March. 


e On 7-9 March, Aerospace Corporation . and. 


Space Systems Division Personnel attended the Air 
Force Missile Test Center range user conference at 


Orlando Air Force Base. Valuable information about 
range instrumentation and data reduction capability. 


of the Atlantic Missile Range was obtained. 





Facilities 


© The ADVENT addition to the Vandenberg Air . 
Force Base UHF receiver building has been deleted 


from the program. 


e Atantic Missile Range Hangar A-A will be 
moditied to support the General Electric ADVENT . 
Prelaunch requirements. Office space will be pro- | 
vided in a portion of Hangar F. 
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Figure 1. ABLE-3 Aighs test vebicle 


(left) of fonr-stage ABLECS seh, *tiR8 launched from Ablantic Missile Range. Dimbasioaas pe 
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“CONFIDENTIAL 


The ABLE series of space probes was initiated with 


ABLE-1 program in March 1958. This program, 


undertaken by AFBMD under direction of the 
Advanced Research Projects Agency, had as its 
over-all objective, the acquisition of data on the 
extra-terrestrial space environment. The design and 
construction of a four-stage space vehicle was initi- 
ated. The vehicle, consisting of a THOR IRBM first 
' Stage, an ABLE second stage, ABL-248 solid propel- 


_ lant third stage and the satellite vehicle fourth stage 


was successfully demonstrated in the fall of 1958. In 
October 1958, the National Aeronautics and Space 
Administration, given cognizance over the space 
exploration effort, authorized the ABLE-3 and ABLE-4 
programs. General objectives included the demon- 
stration of vehicle and communications capability 
and performance of scientific research experiments 
over interplanetary distances. An extensive network 
of ground support stations was simultaneously estab- 
lished, the most powerful of which is the 250-foot 
antenna at the Jodrell Bank Experimental Station, 
University of Manchester, England. Central contro! 
and data computation is accomplished at the Space 
Navigation Center, Los Angeles, California, and 
other military and NASA centers assisting in 
tracking and telemetry according fo the specific 
requirements of each mission. The ABLE-4 program 
led to the development of a space booster utilizing 


the ATLAS ICBM as the first stage, providing a _ 


greatly increased payload capacity. A hydrazine 
engine with multi-start capability was developed for 





Figure 2. ABLE-3 third stage 
pi cad (above) with 5 
es fully ext . Drawin 


of extremely elliptical orbit 
5 led by 3 (EXPLORER 
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the ATLAS boosted vehicles to permit mid-course 
vernier control and to Provide controlled thrust to 


inject the vehicle into orbit about another planet. 


Under the ABLE-3 and 4 Programs, a solar cell power | 
supply system was developed and extensive original 
design of satellite vehicle command, telemetry, and 
communication equipment was: accomplished. 

ABLE-1—The ABLE-1 program consisted of three 
flights with the object of placing a payload within 
the moon's gravitational field. The ABLE-1 four-stage . 
vehicle consisted of three booster stages and a ter- . 
minal stage composed of eight vernier rockets, an 
orbit injection rocket (solid propellant TX8-6) and ¢ 
payload. The booster stages were THOR first stage, 
Advanced Re-entry Test Vehicle (AJ10-10] engine) 
second stage, and a third stage utilizing the ABL . 
X-248-A3 solid Propellant rocket engine. The first . 
lunar probe was launched on 17 August 1958. The 
flight was normal until 73.6 seconds after liftoff when 
@ turbopump bearing failure caused the booster to 
explode. The second lunar probe was launched on 
10 October 1958. Although the payload did not. 


reach the vicinity of the moon, a maximum altitude . 


of 71,700 statute miles wos attained and useful sci- 
entific data were obtained trom the instrumentation. 
The third-lunar probe was launched on 8 November 
1958. Because the third stage failed to ignite, the 
maximum altitude attained was 970 statute miles.. 
The primary program objectives, obtaining scientific . 
data in cislunar space, were achieved by the Octo- 
ber flight. = : 
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2. The first study of dumping and filling of outer 
Van Allen radiation belts during a magnetic 
storm. 

3. The. first still TV photo of earth from a satellite. 

4. The first computer (Telebit) Operating in space 

. with instrumentation. . 

5. The first direct flux measurements of low. 

energy electrons in the outer radiation belt. 


6. Discovery of large electrical current system in 
the outer atmosphere. 


7. Discovery of betatron acceleration in outer 
atmosphere. | | 

lt is believed that the satellite, while yet in orbit, is 

incapable of generating sufficient Power for trans- 

mitting signals due to solar paddle damage suffered 


during initial paddle extension and the resultant un- 
favorable sun “look” angle. 


ABLE-4 ATLAS —This vehicle differed from the 
ABLE-3 primarily in that an ATLAS ICBM was used as 
. the first stage instead of g THOR IRBM, permitting 
installation of a hydrazine engine for midcourse 
velocity corrections and to accomplish the ejection 





"Fleure 3. ABLE-4 ATLAS sebicle be: ME of the satellite into lunar orbit. The unsuccessful 
Aguration drawin and photo of vebicle | launch of the ABLE-4 ATLAS occurred on 26 Novem- 
ier eli Pe ene UNUAsite Ramee | | ber 1959. Structural breakup resulted in the third 
| 7 7 stage and payload parting from the vehicle approxi- 
ABLE-3 — This four stage flight vehicle was launched mately 48 seconds after launch. The ATLAS per- 
. from the Atlantic Missile Range on 7 August 1959. formed as planned over its entire powered flight 
The vehicle consisted of a THOR booster, a second trajectory. The trajectory of this flight, from the Atlan- 
stage using the AJ10-101A rocket engine, a third __ tic Missile Range to the vicinity of the moon, was 
stage powered by the ABL-248-A3 engine, and a established to achieve the tightest possible circular | 
fourth stage consisting of the payload and an injec- lunar orbit consistent with the highest probability of 
tion rocket. In addition to carrying a highiy sophis- success. The final burnout conditions were to have 
ticated payload, the ABLE-3 (EXPLORER VI} flight was Provided an inertial velocity of 34,552 feet per 


used to demonstrate the validity of the ABLE-4 vehj- 
cle and component configurations, Alf phases of the 
launching were successful and the advanced scien- 
tific observatory satellite was placed in an extremely 
elliptical geocentric orbit. Trajectory and orbit were 
essentially as predicted with deviations in apogee 
and perigee well within the range of expected values. ° 
The payload was the most sophisticated to have 
been placed in orbit by this nation at the time and 
contained provisions for conducting 13 experiments 
in space environment and Propagation. A wealth of 
valuable data was obtained from satellite telemetry 
until the last transmission was received on 6 October. 


_ Among the significant achievements of EXPLORER 
Vi were: 


heme Et 
fare cee | 






1. The first comprehensive mapping of Van Alfen i. | aes eet ae 
radiation belts | - “Figure 4, P ONEER V sasellite vebicle shown in 
° orbital fi bt position, This solar Satellite was launched 

from 1 tess Missile Range on 11 March 1960. 
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INJEC TION 
ROCKET 
Np NITROGEN 
D. Satellite Vehicle SPHERE » 
a vita i. 380.2 Ib 
ross Weig rout _ 229.4 tb HYDRAZINE 
Specific impul 
Thewst (voc) en mn z ul SPHERE 
| [Pp ® ; 
C. THIRD STAGE ABL 248.A9 \ BS 
PA 
Gross Weight 903.2 ib Aine al ~ x, fede M 
Gross Weight {Burnout} 547.4 Ib OR 
Specific impulse {vac} 250.5 sec . 
Thrust (voc) | 3100 Ib THIRD STAGE 
8. SECOND STAGE AJ 10-101 | = a SEPARATION 
Gross Weight $107.3 Ib PLANE 
shee i a eked 1816.1 ib 
ifie Impulse {voc 268 sec SOLAR CELL 
Thrust {vac} 7575 |b 
- FIRST STAGE ATLAS "pp" dais 
Gross Weigh: THIRD STAGE 
Gross Weight (8umout} prety ENGINE 
oo = are : 316.5 sec , 
peciltc Impulse (vac) Susiai 81, 
Thrust {vac}) Sustainer | — 290.6 = SECOND STAGE 
Specific Impulse (vac} Booster 25! sec SEPARATION 
Specific Impulse {S. L.} Booster 367,787 Ib PLANE | 





Figure 5. ABLE-5 rebicle configuration drawing and Specification list. Third 


slage and payload coufgaration (right). Trajectory of ABLE-3 into lunar orbit 
43 Shown in rawing (below), 


second. The payload was designed to investigate eat Pie 
space environment and propagation effects and to : LEGEND 
transmit crude television images of the for side of | naw PATH OF MOON 

the moon. This was the first flight in which an ATLAS , —— ~~ === ABLE-5 TRAJECTORY 
ICBM was used as the booster for a multi-stage space \ “== == SATELLITE ORBIT OF MOON 
flight. | 

ABLE-4 THOR — This vehicle was launched on ]1 

March from the Atlantic Missile Range and succeeded | \ 
in placing the PIONEER V satellite into ¢ solar orbit. ‘\ 

At its closest approach to the sun, the satellite will \ 

Pass near the orbit of Venus, and return to intersect | ‘ 

the orbit of earth at its greatest distance from the | : SUNLIGHT 
sun. The vehicle consisted of a THOR first stage, ABLE . 
second stage with AJ10-101 liquid fueled propul- XQ 
sion system and an STL guidance system, and an 
ABL-248A-3, solid fuel third stage. The 95 pound 
payload contains instrumentation for conducting 
scientific experiments related to magnetic field and 
radiation phenomena in deep outer space. At 0733 
hours EST, on 26 June, the last radio signal was 
received from PIONEER VY. The transmitter has been 
Operated throughout the three and one-half month 
period and has demonstrated that, except ‘for the 
batteries, the communications link could have been 
maintained for a distance significantly greater than 
the 50 to 60 million miles originally estimated. At 
the time of the last transmission the vehicle was 
22,462,000 miles from earth. _ 





MOON AT TIME 
OF LAUNCH 
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Our knowledge of space, of the sun, and of the 
solar system has been substantially increased by 
the information transmitted by PIONEER V. Analysis 
of the data obtained during the satellite’s journey 
into space has revealed the following major scien- 
tific discoveries; | 7 


1. An interplanetary magnetic field exists with a 
steady magnitude of more than one Gamma 


and a peak of up to ten Gamma. This field 


~ fluctuates in a manner that is connected to 
solar flare activity, — 


2. The planar angle of the interplanetary mag- 
netic field forms q large angle (about 90 
degrees) with the plane of the elliptic. 


The exospheric ring current of 25,000 miles 
diameter encircles the earth as a giant dough- 
nut at a distance of 40,000 miles from earth. 
The five million ampere current moves west- 
ward around the earth. : 


4. The geophysical magnetic field extends at 
 thmes to 65,000 miles and this field oscillates 
in intensity in the outermost exosphere. 


ww 
. 


5. The sudden decrease in galactic cosmic rays 


(the Forbush decrease) always associated with 
large solar flares does not depend on the 
Presence of the earth's magnetic field. This 

— unexpected discovery will require formulation 
of a new theory to explain the Forbush 
decrease, : 


6. Penetration radiation in space is not limited 
to the Van Allen belts. At least during pe- 


_ tiods of sulor activity 5 to 50 Roentgens per 
hour are incident on the satellite, 


7. Energetic Particles in the Van Allen radiation 
belts are not ejected directly from the solar 
wind. Some process for particle acceleration 
must exist in the belt. 


ABLE-5 

The ABLE-5 program Provides for launch of two 
ATLAS-ABLE vehicles to Place satellites into iunar 
orbits late in 1960. A Proposed ATLAS/ABLE lunar 
Program was submitted to AFBMD by NASA on 
4 February 1960, following discussions between 


AFBMD and the NASA Goddard Space Flight Cen- 
ter in January. 


Program Objectives 


1. Place a satellite into lunar orbit with an apo- 
lune of 2,500 nautical miles and perilune of 1,400 
nautical miles. | ? 
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2. Maintain adequate earth-satellite communica- 
tions and establish communications parameters for 
future space probes. | 


3. Demonstrate effective guidance system per- 
formance, Particularly for the satellite vehicle. 


4. Successful conduct of payload experiments. 
Program Vehicle (Figure 5.) 
First Stage—ATLAS series D missile General Electric/ 


_ Burroughs Corp. Mod 3 guidance system. 


Second Stage — ABLE vehicle with Aerojet-General | 
AJIO-101A Propulsion system. 


Third Stage — Allegany Ballistic Laboratory ABL-248 
solid propellant rocket, unguided, spin stabilized by 
spin rockets fired at termination of second stage 
thrust, ) | 
Fourth Stage (Satellite Vehicle} — Space Technology 
Laboratories designed, incorporating an injection 
rocket capable of being restarted four times to in- 
crease payload velocity and two times to decrease 
payload velocity. The satellite also contains a telem- 
etry system (capable of continuous peration},. four 
solar cell paddies, and scientific equipment for con- 
ducting the experiments. Satellite vehicle weight 
is 380-pounds. | 


Launch and Powered Flight 


These vehicles will be launched from the Atlantic 
Missile Range on a true azimuth of 98.0 degrees. 
ATLAS performance porameters have been based 
on results obtained from Series “D” R&D flight 
tests. Parameters for alj four stages are shown on 
figure 5. Final burnout of ABLE-5A was programmed 
to occur 23,971,428 feet from the center of the 
earth at an inertial velocity of 34,051 ft./sec. Final 
burnout for ABLE-5B was programmed to occur 
23,927,683 feet from the center of the earth at 
an inertial velocity of 33,901 ft./sec. 


Orbital Characteristics — ABLE-SA 


Major Axis eee eee ee 0.3470 x 10° feet 
Eccentricity ...........4., eer ee 0.390 
Orbital period ......... ee eager’ -- 975 minutes 
 Apolune .... 22. 2,460 nautical miles 
Perilune ................. 1,380 nautical miles 
Duration of eclipses ......... less than 90 minutes 


Orbital Characteristics — ABLE-5B 
Major Axis ........, +eee+s 0.33388 x 10° feet 


Eccentricity .............. pe dade a 0.1854 
Orbital period .......,...,«. ace 543 minutes 
Apolune ...... aha ea, 2 +- 2,318 nautical miles 
Perilune ..............,... 1,300 nautical mites 


Duration of eclipses....... less than 90 minutes 
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Payload Experiment 


Scintillation Counter and Pulse Height Analyzer 


— measure electron energy (greater than 100 KEV 
Per particle) and proton energy (greater than 2.0 
MEV per particle). a 
lon Chamber and Geiger-Muller Tube — tix and 
rate data for electron particles (greater than 1.25 


~. MEV Per~ particle) and proton Particles {greater 


Pewee, ., 


than 20 MEV per Particle). 


Proportional Counter Experiment — measure in- 
tegrated intensity of cosmic ray particles: electrons 
(greater than 12 MEV Per particle) and protons 
(greater than 75 MEV per particle). 


Spin Search Coil Magnetometer and Phase Com- 
Parator — map the magnetic field (normal to ve- 
hicle spin axis) and investigate very low frequency 
secular magnetic field variations. Phase comparator 
circuit uses Spin Search Coil and Flux Gate inputs 
to determine magnetic field’ direction relative to 
inertial space. 


Flux Gate Magnetometer — measure magnetic field 
parallel to vehicle spin axis. | 


Micrometeorite Flux and Momentum Experiment 
— count impacts of micrometeorites and interplan- 
etary dust particles on two differing thresholds. 


Plasma Probe Experiment — measure the energy 
and density of streams of protons: having energies 


of the order of a few kilovolts per particle. 


low Energy Scintillation Counter — measure the 


flux intensity of electrons above 50 KEV and pro- 
tons above 500 KEV. | | 


Solid State Detector — (carried on ABLE-5B in od- 
dition to the above experiments) measure the flux of 
Protons of energies from 0.5 to 9 MEV. | 


( 


Ground Support Program 


Atlantic Missile Range — track vehicle for first 12 
hours after launch (except for a three hour period 
starting a few minutes after liftoff), provide ATLAS. 
guidance, provide first vernier correction for pay- 
load stage. 


Manchester, England — track vehicle for 6 hours, 
starting 13 minutes after launch, provide second 
vernier correction for payload stage {and addi- 
tional corrections as required), 


South Point, Hawaii — track vehicle for 11 hours 
starting 6 hours after launch, transmission of com- 
mands, including vernier corrections as necessary. 
Other support stations that will track and record 
data from the vehicle during Periods of tracking 
by the primary stations include Singapore, Gold- 
stone, Millstone Hill, and NASA minitrack stations. 


. Central control and data collection for the flight will 


be accomplished at the Span Center at Los Angeles. 


er 


ABLE-SA — The vehicle configuration and trajec- 
tory for this flight are given in Figure 5. The unsuc- 
cessful launch of the ABLE-5A vehicle occurred on 
25 September at 0713 PST. The launch had been 
Postponed for one day because of high winds and 
unfavorable weather in the launch-area. The count- 
down was normal and the flight proceeded as 
planned through the completion of first stage oper- 
ation. Performance of the ATLAS booster was @x- 


cellent with all systems operating properly. ATLAS 


sustainer engine cutoff occurred 271.7 seconds after 
liftoff and Stage 1/Ii separation occurred 1.5 sec- 


- onds later, However, a malfunction occurred at 


second stage ignition, causing a substantial loss in 
thrust and subsequent loss of control, and as a 
result, the objectives of this flight were not met. 
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ABLE-5B — Technical difficulties with the ground 
support equipment caused ag one-day postpone- 
ment of the flight. On 15 December, at 0110 PST, 
ABLE-5B was launched from the AMR. Powered 


flight appeared normal until approximately 67 sec- 


onds atter liftoff. The flight test data indicate that 
all measured parameters wete normal until T plus 
66.7 seconds, when o transient was noted in the 
first and second stage axial accelerometers, fol- 
lowed by a decrease in booster liquid Oxygen pres- 
sure. Film data show a change in flame pattern at 
this time, followed by structural failure of the com- 
bined vehicle, resulting in impact 8-12 miles off 
shore. Examination of recovered structure revealed 
no second stage propellant leakage or combus- 
tion. The cause of the malfunction has not been 
determined. — 
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Monthly Progress ~ ABLE Program 
ABLE-5B Flight Analysis 


© Since the failure of ABLE-5B approximately. 67 
seconds after liftoff on 15 December the ATLAS/ 
ABLE-5B Review Group, which consists of rep- 
resentatives from Aerospace, Space Technology 
Laboratories, Aerojet, Rocketdyne, Convair, Na- 
tional Aeronautics and Space Administration, and 
the. Space Systems Division has been charged spe- 
cifically with the task of analyzing and evaluating 
data and conducting tests to determine mode and 
mechanism of failure of the ATLAS/ABLE-5B flight. 
The program established to accomplish this task has 
been conducted in three phases: | 


Phase ! — Consisted of the collection, calibra- 
tion, and analysis of all data to provide a common 


time basis, establish data validity, and determine © 


the mode of vehicle failure. 


Phase Il — Consisted of analysis and evaluation 

of data to identify the mechanism(s) which could 
_ have caused the mode of failure as established in 
Phase |. . 


Phase ill — Consisted of test programs designed 
to prove the validity of the hypotheses relative to 
the mechanism(s) identified in Phase Il. . 


6 On 15 February the ATLAS/ABLE-5B Review 
Group completed Phase Il of the flight evaluation. 
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The review group has also completed Phase Ii! which 


_ consisted of test programs designed to prove the 


validity of the hypotheses relative to the mecha- 
nism(s) which could have caused the failure. Two 
hypotheses were retained which could explain the 
mechanism of failure. These are: g failure of the 
ATLAS liquid oxygen tank as the first incident; or 


the loss of a portion of the upper stages as the 


first incident which subsequently struck the ATLAS 
liquid oxygen tank, causing it to fail. Members of 


the Review Group have received drafts‘of thefinat—~ ~~ 
feports and upon receipt of their comments the 


final report will be published. 


e NASA has established o requirement for addi- 
tional ABLE-5 failure analysis. A small group will be 
established to analyze the photographic and telem- 
etry records of both the ABLE-5B flight and the 
MA-1 flight in an effort to determine if any corre- 
lation exists between the failures. | 


Facilities 


© Equipment from the ABLE overseas tracking sta- 
tions is being returned to McClellan Air Force Base 
fo await disposition. Much of the equipment trom 
the Singapore Station has been returned and the 
station has been deactivated. Pacific Missile Range 
Personnel are being trained in the operation of the 
South Point, Hawaii, station. This station was turned 
over to the Pacific Missile Range on 3 April. 
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A. THIRD STAGE—x~248 (Allegany Ballistic Leb.) [ 
A 








Theust at altitude 3150 pounds 
Specific impulee (vac) 250 seconds 
Tote! impulse 116,400. ibs/sec 
Burning Time 37.5 seconds 
_ Propetiant Solid 

B. ‘SECOND STAGE—AJ10-42 (Aerojet-General) 
Thrust at altitude. 7700 pounds 
Specific impulse (vac) 271 seconds 
Total impulse (min) 870,000 Ibs/sec 
Burning time 115 seconds 
Propellont Liquid 


C. FIRST STAGE—THOR IRBM : 
131,500 pounds 


Theyat (s. 1.) 

Specific impulse (s. |.) 248 seconds 
Specific impulse (vec) 287 seconds 
Burning time 138 seconds 
Propellant Liquid 


Figure 1, TRANSIT IA three stage hight vebicle, 





The TRANSIT Program consists of the flight testing 
of nine vehicles: to place 200-270-pound satellite 
payloads into circular orbits of 400 to 500 nautical 
miles. The program is designed to provide extremely 
accurate, world-wide, all-weather. navigational infor- 
mation for use by aircraft, surface and subsurtace 
\yessels, particularly in relation to POLARIS missile 
firings. The ARPA Order for TRANSIT 1A was initiated 
in September 1958 and amended in-April 1959 to 
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Figure 2. Cut-away drawing of TRANSIT 1A payload (NAV I). 
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TRANSTY 3A launched from Atlantic Missile Renge 





add TRANSIT 1B, 24 and 2B flights. The TRANSIT 
3A and 3B flights were initiated by a Navy MIPR, 
dated 18 May 1960. Because of the successful 
TRANSIT 2A launch and excellent payload perform- 
ance the Navy has elected to launch TRANSIT 3A 
rather than 28. NSIT 2B was scheduled to carry 
the same type payload es was carried on the 2A _ 
flight. Subsequently, the Navy initiated requests. for 
TRANSIT 4A, 4B, 5A and 5B. 


The program was originally authorized by ARPA 
_ Order No. 97-60, which assigned AFBMD responsi- 
bility for Providing the booster vehicles, integrating 
Payloads to the vehicles, and flight Operations from 
launch through attainment of orbit. The TRANSIT 
project was transferred to the Navy on 9 May 1960. 
The Navy has now assumed both the administrative 
and technical responsibility for the TRANSIT pro- 
gram. Payload and tracking responsibility has beén 
assigned to the USN Bureau of Weapons. Applied 
Physics Laboratory is the payload contractor, 


E-1 





| - | UPPER PAYLOAD® 
B. SECOND STAGE — ABLESTAR (AJ16-104) , i 


PAYLOAD (36-inch diameter) 

Thrust ot altitude 7782 pounds : | | 

Specific Impulse (vac) 278 seconds en 

Total impulse (min) 2.3 X 10° tbe/sec A4% 

Burning time = - 294 seconds Jf | ‘, | | 

Prepellont a on es PAYLOAD SPIN MECHANISM 
A. First STAGE — THOR IRBM en Cee: Se : | . 

Thrust (s. 1.) 151,500 pounds {| EQUIPMENT COMPARTMENT 

Specific impulse (s. |.) 245 seconds | 

Specific impulse (vac) 287 seconds Fe ae : 

Burning time =~ 158 seconds | PROPULSION SYSTEM — 

Propellant Liquid 


54 ID in. 


‘ “STAGE 1/1 | 
ree SEPARATION PLANE 
WOOLY 


re r7 6 
its fe N STAGE | GUIDANCE 


mn COMPARTMENT 


Fi 3. Two- vehicle used fo bance. | 
TRANSIT 1B and’ subsequent fig : 1 °20-inch diameter (TRANSIT 2A and 3A) 


Payload Description The TRANSIT payload is a 
spherical package with a bank of solar cells at the 
equator. The payload weight has increased with 
successive vehicles from 200 to 300 pounds for 
| TRANSIT 38. The payload contains four stable-fre- 
‘Program Objectives quency transmitters. Frequencies used on various 
1. Provide accurate navigational reference intorma-. flights are 54, 108, 162, 216, and 324 mc. Power 
tion for POLARIS launches. | is supplied by batteries and solar cells. Future plans 
2. Precise determination of satellite position by call for @ memory unit in the ‘Satellite which will 
measuring the doppler shift of satellite transmitted receive orbital parameters transmitted from the 
radio signals. | | ground, store them and read out on command from 

: : @ user who will navigate with the aid of the satellite 
a Rae a Sie ence system. The TRANSIT 3B payload will contain ‘a 

| 7 t et which will the satellite + 

4. Acquire additional geodetic and geographical Permanent magnet which will cause the sa ae 


: : . be oriented along the lines of the earth's magnetic | 
data by precision tracking of the orbiting satellite. field after its spin rate has been reduced. Some of : 





Flight Vehicles TRANSIT 1A was a three stage the TRANSIT payloads contained experiments from 
vehicle as shown in Figure 1. TRANSIT 1B and subse- other agencies. Also, TRANSIT 2A and 3A carried 
quent vehicles are two stage vehicles as shown in GREB, a 21-inch sphere weighing about 40 pounds, 
Figure 3. | which studied solar emissions. TRANSIT 3B will carry 
Launch Plans All vehicles will be launched from: LOFTI, a 20-inch sphere weighing approximately 
Complex 17 at the Atlantic Missile Range. Launch 50 pounds which will study the attenuation of very 
azimuth will vary between 44.5° and 140° for each low frequency radio transmission through the iono- 
flight. | sphere. , | 
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@P BOOSTER IMPACT 
3 INJECTION INTO’ ORBIT 


en eal 


Figure 4. Typical TRANSIT launch trajectories showing flight bath, booster impact areas, aud orbital injection Posats. 


Orbital Performance Achievement of program 
objectives is based primarily on measuring the 
doppler shift of satellite transmitted radio signals, 
During the first three months of flight, the four trans- 
_ mitters will be operated to obtain experimental con- 
firmation of the theoretical mathematical relationship 
between the frequency and the refractive index of 


'. the ionosphere. Studies have shown that refraction 


effects on the doppler shift can be eliminated by 
using the transmission from two satellites. After four 
months of tracking the satellite by measuring the 
doppler shift of the satellite radio signal, the exact 
Position of the satellite at any point in the orbit 
should be known. Using known orbital positions, 
ships and aircraft can then use satellite signals to 
- make analogous computations to establish accurate 
position. Navigational fixes of 0.1 mile accuracy are 
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Ground Support and Tracking Stations The 
Navy Bureau of Weapons payload contractor pro- 
vides a system of payload tracking stations which. 
obtain information for Precise orbit determination. 
These stations are located in Maryland, Texas, New 
Mexico, Newfoundland and Brazil. First and second | 
stage tracking and telemetry, and second stage 
guidance will be provided by the facilities of the 
Atlantic Missile Range. A mobile downrange tracking 
station will receive telemetry data and tracking 
information during the last portion of the second 


_ stage Ablestar coast, te-ignition and second burn, 


payload spin-up and payload injection periods. This 
station was located in Erding, Germany, for the _ 
TRANSIT 1B flight, Punta Arenas, Chile, for the 
TRANSIT 2A and 3A and Pretoria, Union of South 


Africa for TRANSIT 3B. 


XX° ORBIT INCLINATION ANGLES 





Launch Schedule 





1A 


IB 


2A 


3A 


3B 


| . cause of malfunction, — . 


¥%& Attained orbit successfully 








Launch Date No. 
_ 17 September 136 


13 April 257 


22 June 28 
30 November 283 
21 February 313 


No. 





Remarks 


— The three-stage vebicle was launched from Stand 


002 


003 


007 


17A at the Atlantic Missile Range. The payload was 
wot sajected into orbit, because the third stage motor 
failed to ignite. | | : 

The Thor Ablester boosted satellite was launched 
from Stand 17B at AMR. The satellite was placed 


sato orbit. The Ablester second Stage (on its frst 


flight best) fred, shut off, coasted, and then restarted 
om Space, 
4 dual payload, consisting of TRANSIT 2A plus 


‘GREB (which studied soler emsssions), was placed 


sn orbit by the Thor Ablester vebicle. A propellant 
slosh problems, discovered in the second stage, bas 
been corrected, 

TRANSIT 3A failed to achieve orbit when the fwrst 
stage Thor shut dows prematurely, after a failure 
in the main engine cutoff crcustry. Staging occurred 


and the second stage performed nominally stil is 


was cut off and destroyed by Renge Safety. 


TRANSIT 3B was launched with only partial success. 
The Ablestar stage failed to vestart in Space and the 


payloads did not separate. Alshough no definite cause 
has yet been determined, the counting device mm the 


Ablestar programmer is considered the most probable 
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@ Failed to attain orbit : | 


; Flight History , , — , 
TRANSIT Thor Ablestar 7 
Ne. 


| Monthly Progress — TRANSIT Program 


Transit 38 Flight Analysis 


¢ TRANSIT 3B was launched from the Atlantic 
Missile Range Stand 17B at 1945:03 PST on 21 


_ February. All functions were normal until the Able- | 
star restart and separation sequence was to occur. 


A malfunction in the Ablestar, probably in the pro- 
grammer, prevented this from occurring. A highly 
degraded orbit resulted, as shown in Table j. 


_ PARAMETER ACTUAL PROGRAMMED 
: . : , 
Apogee, nautical miles 539 +500 
. Perigee, nautical miles 91 500 
Inclination Angle, degrees 28.38 28.5 


Eccentricity | 0.059 0 


eee 


Table I. TRANSIT 3B Actual and Programm 
Orbital Parameters 


ena SShesnsdsussnsvensresvusnernsinnsteeser 
An analysis of the telemetry date indicates that 


the gyro reference assembly, motor electronics 
assembly and pneumatic control were operating 


‘throughout the entire period. Data indicates that 


main battery voitage, static inverter voltage, and 
frequency were nominal during flight. Calculations 
indicate that there were at least 74.6 pounds of 
fuel and 63 pounds of oxidizer residuals in the pro- 
pellant tanks which precludes fuel depletion as a 
couse of failure to restart. Based on this data, the 


. Most probable cause of the malfunction was a 


failure in the Ablestar programmer. 


© The Navy reports that the TRANSIT 3B payload 
operated in a partially successful manner. Payload - 


antenna patterns received by ground stations indi- 
cate that in addition fo stil! being attached to the 
Abiestar stage, it is tumbling. Doppler data is being 
received from the payload. 
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Technical Progress 
TRANSIT 4A 


© The booster vehicles for TRANSIT 4A ore pres- — 
ently on schedule. The first stage THOR, serial 
number 315, is in Atlantic Missile Range Hangar M 
undergoing final assembly and checkout. The sec- 


_ ond stage Ablestar, serial number 008, completed 


its Flight Systems Test on 10 March and will be 
shipped to the Atlantic Missile Range on 24 April. 


@ The payload for TRANSIT 4A consists of three 
separate assemblies. The TRANSIT payload is the 
next step in the development of an Operational 
navigation system. This will be the basic payload 
package. The INJUN satellite, a University of lowa 
payload under the cognizance of Dr. Van Allen, 
will perform radiation measurements and is the 
second satellite. The. third satellite is a Naval Re- 
search Laboratory (NRL) GREB with detectors to 
study solar emissions. : 7 ; | 


° Ata Systems Coordination meeting held on 8 


March 1961, BUWEPS stated that, because of an 


NRL payload problem, they desired a launch date 
slip from the week of 8 May to the week of 29 May. 
The launch is now scheduled for 1 June. 


TRANSIT 48 


@ Design work for incorporating the Bell Tele- 
Phone Laboratories guidance equipment into the 
Ablestar stage has started ot Aerojet General Cor- 
poration. This equipment will replace the Space 
Technology Laboratories transponder on subsequent 
TRANSIT vehicles. Studies have been initiated to 
determine the feasibility of using the 6594th Test 
Wing at Sunnyvale to accomplish the orbit determi- 
nation task for TRANSIT 4B and subsequent vehicles. 


TRANSIT 5A 


© During the inspection of the TRANSIT 5A Able- 
star propellant tank a pin hole leak was discovered. 
Space Systems Division/Aerospace/Aerojet have 
agreed upon a repair procedure that will not intro- 
duce any program slippage. 
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Project MERCURY represents the transitional threshold 
between this nation’s cumulative achievements in 
space research and the beginning of actual space 
a travel by man. The Primary program objective is to 
ae mug Place a manned satellite into orbit about the earth, 
heasd and to effect @ controlled re-entry and successful 
SUEEN. recovery of the man and capsule. Unmanned ICBM. 
m trajectory and near-orbital flights, and unmanned 
orbiting flights will be used to verify the effective- 
ness and reliability of an extensive research program 
prior to manned orbital flights. The program will be 
conducted over a Period of _approximately four 
years. The initial R & D flight test was accomplished 
successfully in September 1959. The total program 
accomplishment is under the direction of ‘NASA. The 
primary responsibility of AFBMD to date consists of: 
(a) providing 15 ATLAS boosters modified in accord- 
ance with program objectives and pilot safety fac- 
tors, and (b) determination of trajectories and the 


launching and control of vehicles through injection 
into orbit. 


Major contractors Participating in the AFBMD por- 
tion of this program indude: Aerospace Corpora- 
tion, systems engineering and technical direction; 
Convair-Astronautics, modified ATLAS boosters; 
GE/Burroughs, ATLAS guidance equipment; and 
Rocketdyne, engines. All of these companies also 
participate in launch operations, special studies and 


engineering. efforts peculiar to meeting Project 
MERCURY requirements. 


The MERCURY astronomical symbol (3 ) 
with the “R” for Reliability will be at- 
tached to those components and missile end 
stems which have been selected end accepted 
for use in boosters sdentéfied for Project 
MERCURY. | | 

y! 
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General Sequence of Events for MA-3 Flight — 


Following a four and one-quarter second hold, the vehicle will lift off 
from Atlantic Missile Range Stand 14. Upon General Electric guidance | 
command the booster engine will shut down and separation will occur. 


PT ad a ad = 


Twenty seconds after longitudinal acceleration drops to 3g, the tower | Space Syste: 

ring separation bolts fire and the escape tower will jettison. The sus- MERCURY Supe 
. tainer and vernier engines will shut down upon ground guidance e Fifteen modified A 
a command and the capsule separation bolts will fire. When the longi- : @ Launch complex and 


tudinal acceleration drops to 0.2g the posigrade rockets will be fired. 
After five seconds of damping the capsule will rotate and assume a 
retro attitude of 34°. The retro-rockets will be fired by ground com- 
mand or by a backup timer. Sixty seconds after retro-fire the retro 
and posigrade package will be jettisoned and the capsule will assume 
@ re-eniry attitude. At 42,000 feet altitude the drogue parachute will 
be deployed. At 10,000 feet, the drogue parachute ond antenna | — 7 
_ fairing will be jettisoned and the main parachute deployed. At impact _ “Trajectory Outlin 
the main parachute will be disconnected and the recovery aid ® | 


deployed. | 
- i ROTATION 
| CAPSULE SEPARATION 





© Systems development 
© Studies and technical 
© Safety program 
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i Launch Schedule | | | : 
| 59 60 6i 62 : 
 Pletstobutod oe balaln sola} son NIDIJIFIMIA AJSIOINIDI VIFIMIAIMIJ  JIAIS/OINIOT 5 
Balance of Schedule Presently - 
{| Undergoing Revision | | 
¥%& Successtul flight @ Unsuccessful flight i 
Flight History i 
MERCURY , | 
Flight Launch Date ATLAS No. - Remarks a 
Big Joe | 9 September = = 10D Flight test objectives were achieved to such a high 
degree that «a second, similer flight was cancelled. The | 
a ; capsule was recovered intact. 
MA-1 — 29 July 50D After one minute of sormal flight guidance, rate, track 
: : | | lock, and telemetry were lost and the vebicle was de- a 
|  ~ Shroyed. The exact cause of the malfunction bas sot | 
| been deternsined. 
- MA-2 21 February 67D Test analyses bave been completed and all booster and | | 
7 | | capsule test objectives were achieved. ~ 7 
| 
: 
| : 
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Monthly Progress = Project MERCURY 
Flight Test Progress 
MA-3 Flight 


© ATLAS 100D, modified as required to support 
MERCURY, was delivered to the Aitantic Missile 
Range early in March. The ATLAS booster will be 
integrated with a NASA adaptor and capsule No. 8 
to form an MA-3 vehicle. The launch of MA-3 is 
scheduled for 20 April. | 


e The Space Systems Division Pilot Safety Pro- 
gram for MERCURY/ATLAS boosters produced very 
favorable results on booster 100D. The Pilot Safety 
Program, basically a program to ensure a quality 
product, has been designed to increase in intensity 
so that peak performance will be realized on the 


. launch immediately preceding the manned flight. 
@ The MA-3 mission is practically identical to that 


of orbital launches except that the capsule will be 
released for immediate re-entry {just prior to reach- 
ing orbital altitude and velocity. The ‘capsule will 
actually be released to match an insertion into orbit 
at an altitude of approximately 87 miles. Immedi- 
ately after the capsule has positioned itself to the 
proper attitude, re-entry will be effected by firing 
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m™ Mercury Tracking Network that will support tht 


the capsule retro rockets. Impact is planned to occur 
approximately 3,375 nautical miles downrange in 
the vicinity of the Canary Islands. 


¢ A portion of the world-wide MERCURY tracking 
network will be used on this mission so that the com- 
mand and control function can be operationally 
evaluated by NASA. Network stations to be used 
are the control center at Cape Canaveral, range 
stations at Bermuda, Atlantic Ocean Ship and the 
Grand Canary Islands, plus a tie-in of the space 
communications and computing center in the Wash- 
ington, DC, area. 


NASA Capsule MA-3 Flight Objectives 
The flight objectives for the NASA capsule are: 


1. Demonstrate the integrity of the capsule struc- 
ture ablation shield and after body shingles for a 
normal re-entry from near-orbital conditions. _ 


2. Evaluate the performance of the capsule sys- 
tems for the entire flight. 


3. Determine the. capsule motions during a nor- 
mal re-entry from near-orbital conditions. 


4. Determine the capsule vibration environment 
during flight. | | 


| ; | @& Radar Tracking Area 








re MA-3 flight, 


| 


5. Demonstrate the proposed operation of the 
ground command contro! equipment. 


6. Evaluate the performance of the equipment 
and operational procedures used in establishing the 
launch trajectory, booster cutoff conditions ond the 
prediction of landing points. 


7. Evaluate the ground communications network 
and communication procedures. | 


8. Evaluate the performance of the network ac- 
quisition aids, the radar tracking system and the 
_ associated procedures. 


9. Evaluate the telemetry-received: system per- 
‘formance and the telemetry displays. 


10. Evaluate the capsule recovery operations, as 
to equipment and procedures used for communica- 
tions and for locating and recovering the capsule, 
for landing in the Atlantic Ocean along the MER- 
CURY network. | | = 


11. Demonstrate the compatibility of the capsule 
escape system with the MERCURY/ATLAS system. 


12. Evaluate and develop MERCURY network 
countdown and operational procedures. 


ATLAS System MA-3 Flight Objectives 


The flight objectives for the ATLAS booster are: 
1. Determine the ability of the ATLAS booster to 


release the MERCURY capsule at the prescribed free 
flight insertion conditions defined by the guidance 
equations. | . 


2. Determine the closed-loop performance of the 
Abort Sensing and Implementation System. 


3. Evaluate the aerodynamic load, vibration. 
characteristics, and structural integrity of the ATLAS 
liquid oxygen boil-off vaive, tank dome, capsule 
adaptor and associated structures. 


4. Determine the magnitude of the sustainer/ | 
vernier engine residual thrust after cutoff. 


5. Obtain data on the repeatability of the per- 
formance of all ATLAS airborne and ground systems. 


6. Evaluate the MERCURY/ATLAS vehicle with re- 
gard to engine start and potential causes of com- 
bustion instability. 


Technical Progress 


© Representatives of Aerospace Corporation, Con- 
vair-Astronautics and NASA Space Task Group met 
with Space Systems Division personne! on 28 March 
to establish a coordinated Position on the flight. 
performance of MA-2 and to determine instrumen- 
tation requirements for MA-3. The MA-2 test analysis 
is considered to be complete and all test objectives 
were met. The instrumentation for. 100D will be simi- 
lar to that used in 67D (MA-2). The major changes 
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include the addition of thermocouples and the relo- 
cation of strain gages and accelerometers. One 
area of concern is that Propellant slosh on MA-2 


exceeded the anticipated values. Convair is certain 
that the problem can be satisfactorily controiled 
by changing the autopilot gains and responses for 
the MA-3 flight. Further study has been initiated on 
the feasibility of adding anti-slosh baffles in future 


. MERCURY booster propellant tanks should the MA-3 


flight indicate a requirement. 


e — The launch of MA-3 will utilize the first produc- 
tion “thick skin’ ATLAS booster in support of 
MERCURY since the flight of Big Joe | (FOD) in 
September 1959. Increased skin thickness in the 
construction of ATLAS liquid oxygen tanks for the 
MERCURY boosters resulted from engineering analy- 
sis of the MA-1 (thin skin booster, 50D) failure in 
July 1960. The tank for MA-2 was modified to 


Figure 2. Final inspection (opposite) of ATLAS 100D 
(M49) which be flows ~ 20 April. The Space 
Braue 


become part of « "Mané pace” 
booster. 100D into « C-133 aircraft (below) for 
its first flight. be wheels used for road west 
be removed to permis the booster and transporter to fi 
tuto the cargo aircraft. Erecting the booster on ; 


Atlantic 
Missile Range Stand 14. Final’ checkout .. nd capsule 
mating will be performed prior to launch. 
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incorporate a restraining band on the upper liquid 
oxygen tank. : 


e Convair has submitted a report on the use of 
“out-of-specification” stainless steel in some skin 
sections of certain ATLAS boosters. The strength of 
this non-standard steel, although out of tolerance, 
is still greater than the criteria used in booster 
structure computations. The report is being studied 
by Aerospace Corporation. 


© MA-3 launch procedures are incorporating a 4% 
second’ holddown time delay as did MA-2. This — 
increased holddown period allows for increased 
flexibility in dealing with combustion instability 
should it occur. During the holddown time the system 


is protected by active rough combustion cutoff 


accelerometers which are deactivated when the 
booster is released. Combustion instability of any 
significance has usually occurred within this time 


period. 
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) é& £ BLUE scour 


(Hyper-Environmental Test System) 
Program Description 



















— H,O, JETS The BLUE SCOUT Program provides the Air Force and 
other governmental ‘agencies with a hyper-environ-- 
oe mental test, system. The Program is divided into 
XM-70 | Development and Operational Phases. The Develop- 
(ABL) ~“ “9 ment Phase is being used to develop and flight test 
H,0; JETS cs the solid propellant vehicles, to train Air Force per- 
‘sonnel how to process the vehicles for launch, and 
to accomplish useful space environment experiments, 
The vehicles under development will boost a 25- 
pound payload to 75,000 nautical miles altitude, 
boost a 200-pound payload to 4,000 nautical miles 
altitude, or place a 170-pound payload into. a cir- 
cular orbit of 600 nautical miles. i 
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Economy-Reliability-Versatility 
ECONOMY in the Development Phase is being 


achieved by modifying the basic four-stage solid . 


propellant NASA SCOUT vehicle to accomplish BLUE 
SCOUT program objectives. Modifications include 
Provisions for stabilizing the fourth stage without 
spinning and using the vehicle in less than the full 
four-stage configuration. The development flight test 
_ program is being conducted by using existing assem- 
bly and checkout building and an existing launch 
complex. ECONOMY in the Operational Phase wil! 
be achieved by the use of this low-cost vehicle, 
launched by Air Force personnel, as a standard plat- 
form for supporting space systems, subsystems, and 
research projects. RELIABILITY will be obtained by 
@ twelve vehicle BLUE SCOUT development flight test 
program, in addition to the eight vehicle NASA 
SCOUT development flight test program, plus a con- 
tinuous quality control and improvement program 
throughout the life of the system. VERSATILITY will 
be achieved by having a series of configurations 
capable of being readily adapted to a wide range 


of payload variations, and capable of being flown. 


in several combinations of four stages or less. This 
VERSATILITY results in the following flight capabil- 


High Altitude 
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ities: vertical probes having a wide variance of pay- 
load weight/altitude combinations; boost-glide: tra- 
jectories; ballistic missile trajectories; downward 
boosted, high-speed Te-entry profiles, and orbital 
flights. 

Program Management 

An abbreviated development plan, covering the 
development phase only, was approved on 9 Janu- 
ary 1959. This plan gave AFBMD management re- 
sponsibility. In June 1959, Aeronutronic Division of 
the Ford Motor Company was chosen through nor- 
mal competitive bidding as: the Payload, Test and 
Systems Integration Contractor. The Procurement of 
vehicle components and associated support equip- 
ment, modified to meet BLUE SCOUT requirements, 
is being made through NASA, rather than direct 
procurement from the SCOUT contractors. Atlantic 


Missile Range launch complex 18 and an existing 


assembly building are being used for the develop- 
ment phase of the program. The 6555th Test Wing 
(Dev) manages the development test Program at the 
Atlantic Missile Range and provides the Air Force 
personnel who are being trained to assume the 
vehicle processing, launch and evaluation tasks. An 
all-military operational capability will be developed 
from this group. 






Orbital 


Four different trajecto-— 
Vz ries and five missions - 
that can be performed 
using various BLUE 
SCOUT vebictes. 
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Launch Schedule 
60 6! 62 
“YE MAMIE yA/Stoiw lots /Flmalmlululalsfofmfojutelmlalmlululatstol wt 


| STMeauaune THiytt2 


DEVELOPMENT PHASE 
%& Successful flight @) Capsule recovered @ Unsuccessful flight 


Blue Launch Type of Type a 4 
— Scout Date Flight* Designation . « Remarks 
DI 21 September A XRM-9 1 Telemetry was lost prior to fourth stage burnout. 


The trajectory to this point was as planned and the 
payload probably reached an altitude of 14,000 1.2, 
All of the primary (vebicle) objectives were accom- 
plished; none of the secondary (payload) objectives 


; were achieved, : 
D2 8 November A XRM-91 A second stage motor failure occurred at T plus 60 
| | seconds. The vebicle impacted approximately 240 
| %.m. dowsrange, . 
D3 7 January A&C XRM-89 The 392-pound payload was successfully launched to 


as apogee of 960 nautical miles and tmpacted 1025 
nautical miles ances! (175 nautical miles short 
of that programmed). The recovery capsule survived 
re-entry but was not recovered. Except for this, all 


primary objectives were achieved as were the ma- 
jority of secondary objectives, 


D4 3 March A XRM-90 The 172-pound payload was successfully launched 
0 at apogee of 1,380 nautical miles and smpacted 

1,720 nautical miles downrange. The test. was com- 

pletely successful. All pri ‘y and secondary objec- 

tives were achieved, Valuab payload experiment 

data were obtained, - 





*Type of Flight _A— High Altitude Experiments C—Recovery E —- Boost-Glide 
© — Re-Entry Study D — Orbitel - 
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Monthly Progress — BLUE SCOUT 
Program Administration 


e The part of the follow-on program which js in 
support of the applied research function is being 
defined by the Air Force Office of Aerospace Re- 
search, under the Research Probes Program. The 
number of launches to be accomplished in support 
of this activity will depend on the funding ultimately 
provided in the final FY 62 budget. | 


© Other areas are being investigated for possible 
BLUE SCOUT support under the follow-on program 


1. A plan is being Prepared for a cloud cover 
monitoring satellite with Tiros components, launched 
by a BLUE SCOUT vehicle for possible support of 
future SAMOS operations. 


2. Plans are being formulated for BLUE SCOUT 
support of the ASSET Program, which is under the 
cognizance of the Air Force Aeronautical Systems 
Division (ASD). Under this Program, boost glide 
models, designed and fabricated | by McDonnell 
Aircraft, will be launched into appropriate boost. 
glide trajectory profiles to test structures for ad- 
vanced boost-glide vehicles. ; 


3. Support is being furnished to the Beanstalk 
Program, which may use BLUE SCOUT Jr. vehicles 


Figure 3. Members of the BLUE SCOUT assembly, 
checkout end launch team. Having « "Blue Sait? 


is ome of the reasons for the ECON. 
OMY reaieod to i, BLUE SCOUT Program. Air Forse 


technicions (righ Pumpin ide isto the BLUE 
= SCOUT vb toe a neremae ae oe 


. 0 boost communication payloads into probe trajec- 


tories to satisfy a SAC requirement for emergency 
positive control of remotely located aircratt. 


Flight Test Progress 


© The fourth BLUE SCOUT vehicle (D-4) was 
launched from the Atlantic Missile Range at 16027 
on 3 March. The vehicle boosted a 172-pound Air 
Force Special Weapons Center payload to an alfi- 
tude of approximately 1380 nautical miles on a 

























mn 


probe trajectory. All primary and secondary test 
objectives were met and valuable radiation meas- 
urement information was obtained by the six pay- 
load experiments. The success of this mission brings 
the record for combined NASA-Air Force launches 
of guided Scout type vehicles to five successes out 
of six attempts. 


¢ The launch of the fifth BLUE SCOUT vehicle (D-5) 
is scheduled for 13 April. A guided BLUE SCOUT il 
{XRM-90) vehicle will boost a 365-pound payload 
to an apogee of 1075 nautical miles with impact 
planned for 1437 nautical miles downrange. The 
payload contains seven Cambridge Research Labo- 
ratory and AFASD experiments which will make geo-.- 
detic and radiation measurements. The vehicle will 
contain a 95-pound data recovery capsule. Check. 
out and assembly of this four-stage vehicle is pro- 
ceeding on schedule at the Atlantic Missile Range. 


Facilities 


e Design effort has been temporarily deferred on 

the facilities for support of the follow-on program. 

Space Systems Division has advised Headquarters, ' 
Air Force Systems Command that construction funds 

for these Atlantic Missile Range Operational phase 

facilities must be provided by June 1961, or a delay 

in the follow-on flight program will result. The mis- 

sile assembly facility now in use at the Atlantic 

Missile Range is being condemned by AFMTC. 








Figure 4. Two photographs of the 
ame area, prior to launsc (left) and 
fie b F aes) The block house 


for 8s. «e Com 
18 i the dark mound on the lefe cf 


the XRM-90 vebicle, The launcher, 
wast, and gantry are bidden in smoke 
as the BLUE SCOUT I is leunched. 
This 3 March flight was the third $uG- 
cess of the four flights made to date. 
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FIRST — SECOND STAGE SEPARATION 
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Program History—Competition for the DYNA SOAR 
study contract was initiated in 1958 and resulted in 
the Boeing Airplane Company and the Martin Com- 
Pany being awarded the follow-on contract to more 
fully define their Proposed approaches, In November 
1959, following review and evaluation of the 


Boeing/Martin detailed studies by a Source Selection 


Board, it was announced that Boeing had been 
selected as the glider and system integration prime 
contractor, with Martin furnishing modified TITAN 


ICBM’s for booster support. The determinations and 


findings were elaborated on by Dr. Charyk to re- 
quire a study program, Phase Alpha, with objectives 
of reaffirming the Proposed glider design and indi- 
cating any changes required to that design. fn April 
1960, the Phase Alpha study was completed. and the 
results were presented to the Department of Defense. 
On 9 May, formal approval of the DYNA SOAR Step 
I Program was received by AFBMD/BMC 
WADD/ASC. | 


bilities revealed matty favorable factors on cost, time 
and expanded objectives by use of the XSM-68B 
(TITAN 11) as the booster. Results of these studies 
were presented to Headquarters USAF and the 
Department of Defense. Headquarters USAF directed 
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use of TITAN II as the SYSTEM 620 DYNA SOAR 
Step I Booster. Formal direction to use TITAN j! 
Was received by AFBMD/BMC from WADD/ASC on 
13 January 196}, | | 


_ Program Objectives-<The DYNA SOAR Program will 


explore the possibilities of manned flight in the 


hypersonic and orbital reaims. The program will 


Proceed in three major steps from q research and 
test phase to an operational military system. In Step 
L, a full scale, minimum sized manned glider will be 
developed. A modified version of the TITAN I] ICBM 


_ Will boost the glider into hypersonic flight at veloci- 


ties up to 22,000 ft/sec and permit conventional 
landing at a Predetermined site, in Step Il the glider 
will be tested, using a more powerful booster to 
achieve orbital Velocities. This Phase may be 


expanded into an interim Operational weapon sys- 
tem providing all-weather reconnaissance and satel- 
lite. interceptor capabilities. The objectives of Step |] 
are fo test vehicle performance between 22,000 
ft/sec and orbital velocities; and to gather re-entry 
data from various orbits, Step fll will Provide an 
operational weapon system with a vehicle that will 
operate primarily in hypersonic glide, be able to 


‘Maneuver within the. atmosphere, and be able to 


make a conventional landing at a Predetermined 


site. The capability of DYNA SOAR type systems fo: 


perform these Programmed missions Sppears attrac- 
tive as a result of studies made to date. The missions 
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under study are; reconnaissance {manned and 
Unmanned); air and space defense; strategic 
bombardment and logistics support. Manned and 
unmanned versions are being considered where 
applicable. 


Flight Program — Step I includes twenty. air- 


launched, manned flights with the glider being 
dropped from a 5-52. Sixteen booster-launched 
flights will follow; flights 1 and 2 are designated as 
unmanned flights. If all significant flight objectives 
are achieved, the third flight will be manned. Flights 
3 and 4 have been Programmed as backup flights 
in the event that flights 1 and/or 2 do not achieve 
Program objectives. The frequency is five launches 
at two-month intervals and eleven launches at six- 
week intervals. The range from Wendover AFB, 
Utah, to Edwards AFB is adequately instrumented 
for the tracking and telemetry required during the 
air-launched tests of the DYNA SOAR glider. in- 
strumentation sites for the AMR launches will be 
located at Cape Canaveral, San Salvador, Maya- 
guvana, Antigua, Santa Lucia, and Fortaleza. in- 
strumentation, tracking, and recovery ships will be 
provided to supply additional support for the AMR 
launches. Landing facilities will be provided at 
Fortaleza, Brazil; Sante Lucia, Lesser Antilles; and 
Mayaguana, Bahama Islands. 


Program Responsibilities — Steps | and I! of the 
DYNA SOAR Program are to be conducted by the 
USAF with NASA Participation. USAF will provide 
program management and technical direction, with 
WADD having responsibility for over-all System 


‘management. 


AFBMD is responsible for the booster, special air- 
borne systems, Aerospace Ground Equipment {AGE), 
and booster requirements of the launch complex. 
WADD will have responsibility for glider and sub- 
system development. . NASA will provide technical 


Support in the design and operation of the glider in 


obtaining basic aeronautical and space design 
information. 3 
Technical Approach—AFBMD's technical approach 
to meet the objectives of the program are: 
1. Modifying a TITAN II ICBM by adding stabiltz- 
ing fins; strengthening the holddown and skirt area, 
intertank and interstage sections; tedesigning the 
guidance bay; incorporating a malfunction detec- 
tion system, | 


2. Modifying the XLR 87-AJ-5 and XLR 91-AJ-5 
rocket engines to obtain structural compatibility with 
the modified booster; include malfunction detection 
system shutdown and fail safe systems. 

3. Modification of an AMR launch pad. - 


4. Provide an integrated launch countdown. 





MP, 24 wre ve PV rin eet PES iF MT f sig le SEC erat ys Cot - aye 
fem ts oe) Bes ¥ Oa a eee a c= i + $ 
ry Pe % & ee 


rb hy eae 
s Wy +, 


SCF ear gs AF od aay 
cal DE SRA GE: GUDER: SEPARATION: * : 


- 


Monthly Progress — DYNA SOAR Program 
Program Administration 


e On 14 March, executives from NASA, con- 
tractors, and Air Force commands Participating 


inthe DYNA SOAR Program attended the second 


DYNA SOAR Executive Council meeting at the 
Martin Company, Baltimore. The’ Space Systems 
Division was represented by the Vice Commander 
and the DYNA SOAR Booster Program manager, 
Program managers from government agencies and 
industrial contractors participating in the DYNA 
SOAR Program attended the 15 March Management 
Council meeting at Martin-Baltimore. The primary 
Purpose of these meetings is to evaluate program 
Progress and to resolve policy/management prob- 
lems. On 24 March 1961, negotiations were com- 
pleted with the Baltimore Division of The Martin 
Company on the modified TITAN: }] booster. The 
resulting contract includes the R&D effort from 
May 1960 to September 1961 culminating with the 
mock-up inspection. | 
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Technical Progress 


® On 13 March, approval was received from the 
Aeronautical Systems Division to use the Genera! 


Electric Mod Ill G equipment for booster radio guid. 
ance. This decision was in accord with recommenda. 


tions ‘to ASD by joint SSD/Aerospace team on 8 
February 196]. | 


© Booster ionization and telemetry meetings were 
held at the Space Systems Division during March 


for the Purpose of exchanging data. Represento-: 
tives from Boeing, Martin, Avco, Stanford Research - 
Institute, NASA, ASD ond SSD attended. The re- 


sults of these meetings will be used to determine the 


ment to be used. 


e 6A joint meeting of MERCURY and DYNA SOAR | 


Personne! was held at SSD on 1 March to continue 
the data exchange on the respective pilot safety 
systems. Much valuable information was obtained 


from MERCURY experience which will be used in 
designing and testing the DYNA SOAR Malfunction 


Detection System. 
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Program Objectives — The basic objective of the 
NASA AGENA “Bp” Program is to place a separable 
spacecraft on a prescribed ballistic trajectory or into 
lunar orbit to gather scientific information and data, 
The program will first demonstrate the capability 
of jettisoning the spacecraft shroud and separating 
the spacecraft from the AGENA “B’” vehicle. The 
program will also develop and demonstrate the 
capability of the AGENA “B“ retro system to retard 
the second stage. To achieve these objectives the 
NASA will use the background and experience 
gained by the USAF in their Satellite System pro- 
grams in terms of AGENA engineering, Procedures 
and launch operations. | 
Flight Program — Although it is intended that this 
program will continue for several. years beyond 
1962, only the launches through 1962 are firm. 
The current schedule is as follows: 


Launch Date Booster Mission ; 


July 1961 ATLAS Lunar Test Vehicle 
October 1961 ATLAS Lunar Test Vehicle 
January 1962 ATLAS Lunar impact 

March 1962 THOR Scientific Satellite 


| April. 1962 ATLAS Lunar Impact 


April 1962 THOR Communication Satellite 

June 1962 ATLAS Lunar Impact 

june =: 1962 THOR Meteorological Satellite 

September 1962 THOR Backup 

Note: Lunar flights will be launched from the Atlantic 
Missile Range; all others will be made from 
Vandenberg Air Force Base. | 
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ATLAS THOR | Launch 
Contractors Contractors | Operations _ 
NASA AGENA “3 Project Organization Chart | : _ 


Program ‘Responsibilities — Under NASA Order “B” second stage vehicles, jettisonable spacecraft 

No. $4601-G the Air Force is supporting the NASA shrouds, overall systems engineering and vehicle 

AGENA “B“ Program. This will permit NASA to take launch. | | 

full advantage of the technical and Operational back. 2. Issued a contract change notice to Convair . 

ground and experience developed by the Air Force Astronautics for five modified ATLAS “p boosters . 

in space booster projects; permit contractors to dis- to support the lunar flights. | 

charge their contractual obligations with NASA and 3. Allocated eight THOR boosters to NASA, 

USAF utilizing already established management rela- 4. Initiated contractual action with General Elec- 

tionships, insofar as Practicable; and provide NASA tric and Bell Telephone Laboratories for guidance 

the benefits of contract administration services and systems to be used on the ATLAS and THOR boosters, 

Procedures already established for USaF Programs respectively, | 

employing the same basic vehicles as those sched- 5. Published the Program requirements document 

uled for this program. setting forth the requirements to be imposed upon os 

the Atlantic Missile Range to Support this program 

Program Status — AFBMD has taken the following 6. The Space System Development Plan for the 

action to support the NASA AGENA “B« Program: NASA AGENA “B’ Program was approved on ]2 | a 
I. Awarded Lockheed Missile and Space Division August. Headquarters ARDC is responsible for dis- 

a contract (letter Contract -592) dated 12 April tribution of the Development Pian to appropriate 

1960) for the procurement of modified AGENA NASA organizations. | | 
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NASA AGENA “B” Program Flights 


RESPONSIBILITIES . 
LUNAR FLIGHTS 


EARTH SATELLITE 


—— — Goddard Space Flight Center 





% Spacecraft injection, 
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Monthly Progress — NASA AGENA “3” 
Program Administration 


© The work statement in support of the -592 
contract with Lockheed Missiles and Space Division 


was amended to include the Spacecraft support | 
effort for the Scientific Satellite (S-27), Communi. | 


cations Satellite and the back-up vehicle which may 
support either of these missions. A revised work 
_ Statement was submitted fo the Space Systems Di. 
vision and will be incorporated in the contract late 
in April. 


Technical Progress 
Ranger Luner Program 


© The System Test Complex at Lockheed Sunnyvale 
was completed on 3 March and AGENA “B’ vehicle 
600) began integrating systems tests on 6 March. 
_ Two discrepancies were discovered, one on the 
C-band beacon and another in the velocity meter. 
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These discrepancies were ‘corrected and a com. 
pletely successful system run was accomplished on 
25 March. | 


© The radio frequency interference tests were 
achieved on 27 March. These tests are designed . 
to insure that the transmitting and receiving equip- 
ment on the ATLAS AGENA and RANGER Space- 
craft is compatible. These tests were completed on 
31 March and the preliminary data indicates that 
there is no interference between these systems.. 
AGENA “B” booster 600] ‘ts scheduled for delivery . 
to Santa Cruz Test Base on 17 April for static test 
firings prior to shipment: to the Atlantic Missile 
Range. | | , 


¢ Modification of Pad 12 at the Atlantic Missile 
Range is proceeding satisfactorily with all taunch 
control equipment available for installation. Several 
items of Gerospace ground equipment required to 
support the stand activities are considered critical; 
however, it is anticipated that this equipment will be 
available to support the scheduled launch date. 





ees 


WDLPR-4-98) 








WDLPR-4-281 


Figure 3. A portion of the comsoles 
aud recorders (above) used in con 


ducting the recent R-F Payload- 





AGENA compatibility tests. The 
sutonnas (left) used during the tests. . 


As overall view of the test s used 

: seg eft, Awe RP sbi wes 
comstructed above the antennas 
vebicles, 


J-5 


© The results of the range safety study prepared 


by Lockheed and the Siegler Corporation was pre- 
sented to range safety personne! ot the Atlant'c 
Missile Range. A waiver was requested for incorpo- 
ration of a command destruct system in the AGENA 
“BY” vehicle. Range safety representatives are ex. 
Pected to announce their decision by 1 April. 


© The Possibility of using RJ-1 fuel in the Range: 
Program ATLAS boosters is being considered by 
Space Systems Division and Marshall Space Flight 
Center, Convair-Astronautics, and Rocketdyne have 
: presented their analysis of the problems of chang- 
ing to this fuel. The final decision is pending the 
static firing tests on the ATLAS” engines at the 
Rocketdyne test facility. Maximum effort is being 


expended to have these tests completed and the 


— tesults analyzed in time to incorporate this change 


for the first Ranger flight. 


© ATLAS 111D is in final checkout at the Convair. 
Astronautic facilities. ee 


Scientific Satellite Program 


_ © The configuration Proposed by Lockheed Sunny- 


vale for the Scientific Satellite launch in March’ 
1962 was presented fo Space Systems Division 


Personnel on 17 March. The Spacecraft support. 


hardware which includes an RF transparent clam. 


_ shell shroud and @ spin table adapter has been 


subcontracted ‘to Douglas Aircraft Company. ft is 
planned to design the shroud for the $-27 mission 
sO that it can be used on the NIMBUS Program. 
without modification, 
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Figure 1. VELA HOTEL 
vebicle configuration 
(left). Artist's concept of 
eyload showing solar 
ce ds, X-ray detectors 
and injection motor, 
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Program Objectives | | 
© The objective of the VELA HOTEL Project is to 


_ conduct a research and development program 


including experiments and Prototype testing to gain 
information which will lead to the definition of an 
Operational space-based system for high altitude 
nuclear detonation detection. 

Program History oe 

© The Panofsky Panel on High Altitude Detection, 
reporting to the President's Scientific Advisory Com- 
mittee, made several recommendations with respect 
to research and development work which should be 
accomplished in order to increase basic understand- 
ing of the physical mechanisms involved. The De- 
partment of Defense agreed to assume over-all 
responsibility with Atomic Energy Commission $up- 
port in the high-altitude detection area. Further; it 
was agreed that the AEC wouid undertake labora- 
tory development of the nuclear detection instrumen- 
tation and that the portion of the effort concerning 
measurements of natural radiations in space shouid 
be impleme ved jointly by the DOD and the NASA. 
e Within the Department of Defense, the Ad- 
vanced Research Projects Agency was assigned the 
management responsibility for Project VELA on 22 
September 1959. On 18 September 1959, ARPA 
issued Order Number 102-60 to ARDC for g study 
and evaluation of the technical and Operational! 
factors associated with the detection of high-altitude 
nuclear detonations. The initial results were used in 
October 1959 to provide the State Department with 
supporting technical data for the United States dele- 
gation at the Geneva conference. Amendment No. |] 
to the original ARPA Order directed ARDC to extend 
and refine the original study. It was subsequently 
requested that a joint working group including 
ARDC, AEC and NASA representatives, chaired by 
ARDC, be established. The mission of the Technical 
Working Group was to recommend @ research and 
development program which would investigate. the 
concept of nuclear detonation detection from 
satellites. To facilitate conducting the work involved, 


K-] 


the Joint Working Group formed subcommittees for 


payload, space boosters, and communications and 


control. 


Program Concept 


© The program recommended by the Joint Work. 
ing Group included Placing in orbit three full-scale 
experimental satellites from each of nine ATLAS/ 
AGENA launches. These launches would start two 


years after program initiation. The satellites were to 


be placed in orbits outside the natural radiation 
belts of the earth and were to contain X-ray, gamma 
ray and neutron detectors. Because of the high cost, 
the research program was not approved; instead 
a “limited scope” Program was authorized by ARPA. 


© With its funds, AEC fs initiating a Piggyback 
flight program aboard Rangers {Lunar probes), 
NASA Scouts and Mariners (Venus probes). Some 
low-altitude experimentation and a few long-life 
satellites will be required in addition to these AEC 
flights. Therefore, additional ARDC/AEC programs 
will be implemented os follows; | 


1. Several DISCOVERER piggyback low-altitude. 


. polar orbit flights which obtain background radia. . 


tion data below the Van Allen belts. 


2. A limited number of small long-life satellites 
In elliptic orbits with Gpogees of about 50,000 
nautical miles. : | 


© The DISCOVERER Piggyback flights as Proposed . 
will carry Lawrence Radiation Laboratory experi- 
ments consisting of X-ray, gamma ray and neutron 
detectors, PENG (proton-electron-neutron-gamma 
ray) detectors and solid state spectrometers. | 


© The small satellites as now envisioned will be 
launched into an orbit having a 200 nautical mile | 


system. Launches of the THOR booste 
tentatively scheduled for ‘October and December 
1961 and February 1962. | | 


Monthly Progress — VELA HOTEL _ | | | 


Program Administration 


¢ On 1 April, following review and coordination 
by the Joint Planning Team and Hq Space Systems 
Division the VELA HOTEL Development and Funding 
Plan was forwarded to Hq Air Force Systems Com- 
mand and ARPA for opproval. 
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The SAINT (Satellite Inspector System for Space 
Defense) Program has been established to develop 
and demonstrate feasibility of a co-orbital satellite 
inspector system capable of rendezvousing with | 
and inspecting suspected hostile satellites and 
assessing their mission. 


Program Objectives 
1. Design, fabricate, and demonstrate feasibility 
of a prototype vehicle capable of co-orbital ren- 
dezvous with another satellite at 400 nautical 
miles with a capability of inspecting and identifying 
the unknown satellite. 


2. Study and define'a@ SAINT vehicle which could 


be used as an ultimate defense vehicle having a 


capability of rendezvous up to 1,000 nautical miles 
with necessary orbit changes. 


3. Develop and fabricate those long lead type 
items required for the ultimate defense system in- 


cluding a capability of negating hostile systems. 
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Figure 2. SAINT Program feasibility demonstration flight and rendezvous sequence. 
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Program History 
Initial: satellite interceptor system studies were con- 
ducted by industry in 1958 under SR187. Studies 
were continued in 1959 by the Radio Corporation 


of America under ARPA contract and Space Tech- 


nology Laboratories under AFBMD management. 
The STL study was completed 21 December 1959 
and the RCA study 31 January 1960, both indicat- 
ing SAINT would be a feasible system of practical 
value to the Department of Defense. Subsequently, 
the following actions have been taken: | 


1. AF System Development Requirement 


No. 18 published ..... veoeeee dl April 1960 
2. AFBMC approval of SAINT . 
Development Plan ............15 July 1960 
3. Department of Defense approval | 
of Development Plan ........ 25 August 1960 
4. Air Force Development Directive 
No. 412 ........ eee ere 17 October 1960 


3. Assigned Systems No. 621A. .31 October 1960 
6. RCA chosen as Final Stage Vehicle 

and payload contractor. ...25 November 1960 
7. Contract agreement with RCA 27 January 1961 
8. Contract with RCA........... 17 March 1961 


Concept 

Philosophy — The philosophy for development of 
the prototype vehicle calls for a step-by-step de- 
velopment program with a conservative choice of 
subsystems and emphasis upon reliability. Ground 
tests will provide assurance of component capability 
and reliability before flight. 


Over-all System — Unidentified orbiting objects 
will be acquired, catalogued, and the ephemeris 
accurately determined through the facilities of the 
National Space Surveillance Control Center (NSSCC) 


utilizing available acquisition and tracking equip- 


ments. (It is anticipated that, for the ultimate opera- 
tional system, the capabilities of NSSCC will be 


expanded to provide additional information such 


as target size, configuration and stability in orbit, 
possibly within 12 hours after detection.) This infor- 
mation will be relayed to a Defense Command 


Control Center which will determine if inspection 


is necessary. Should inspection be deemed neces- 
sary, the ephemeris information will be used to 
compute data which will be inserted into the 
guidance system of a SAINT vehicle. The vehicle 
will be launched into an appropriate position at a 
time which enables the final stage vehicle to go 
into orbit with the unknown satellite and inspect it 
at close range. This inspection data will be stored 
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in the payload for tralfsmission upon command to 


ground stations. After reception by the ground 
stations the data will be processed, displayed and 
evaluated, to determine the mission and intent of 
the unknown satellite. 


Vehicle —The SAINT system as presently en- 
visioned, consists of three stages including an 
active “Final Stage’ or rendezvous vehicle. Early 
configurations of the SAINT vehicle will consist of 
a Series “D’' ATLAS booster, AGENA “B” second 
stage, and a SAINT final stage vehicle. This con- 
figuration is shown in Figure 1. Later final stage 
vehicles having increased maneuvering capability 
and additional sensors would be boosted with the 
ATLAS/CENTAUR. The final stage vehicle (Figure 1) 
will include a. radar seeker, launch and homing 
guidance system, attitude control, maneuvering pro- 
pulsion and a payload. ‘The payload will include a 
camera and various other sensors to determine the 
nature of the target satellite and its functional pur- 
pose. In addition the payload will have a storage 
and communications capability. _ ; 


Feasibility Demonstration — Four flights launched 
from the Atlantic Missile Range, are planned for 
the feasibility’ demonstration. The first flight is 
scheduled in March 1963 with the subse- 


- quent flights scheduled at three month intervals. 


The feasibility demonstration configuration of the 
SAINT vehicle will consist of a Series “D’’ ATLAS © 
booster, AGENA “B” second stage and a SAINT 
final stage vehicle. The demonstration final stage 
vehicle weighs approximately 2,400 pounds. in 
this demonstration (Figure 2), the final stage vehicle 
will be programmed to rendezvous with an existing 
satellite if one is available in a three hundred to 
five hundred mile easterly orbit. If such a satellite 
is not available, a target satellite will be placed in 
a 400 nautical mile, 28.8 degree inclination circular 


orbit by a 609A system booster. Rendezvous will 


be accomplished while. under surveillance of a 
Southeast Africa station and a TV image of the 
target, in addition to the telemetered data of final 
stage vehicle performance, will be transmitted to the 
ground station. The image and data will also be 
stored and read out on command as the vehicle 
passes over the Air Force Missile Test Center. For 
the purpose of the feasibility demonstration ren- 
dezvous is defined as a closing of the final stage 
vehicle with the target satellite to within 50 feet 
and a relative velocity of less than one-foot per 
second. Station peeping: will be maintained for one 
orbital period. 
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Future t — Continued study toward 
definition of an ultimate Operational system is being 
pursued simultaneously with the other phases of the 


program. This effort will distinguish certain long lead 


type items on which development action must be 


initiated and provide further refinements to the 


system. Included are extension of the maneuvering 
capability of the vehicle into 1,000 nautical mile 
orbits with the hecessary station keeping and in- 
spections of multiple targets as well as more exolic 
sensor capability. For example, a sensor capable 
of detecting a nuclear warhead Is most desirable. 


Effort Is currently underway to proceed with the 
_ development of such g sensor. 


| Program Management 


AFBMD management of this program is based Upon 
the associate contractor structure composed of aq 


First Stage contractor, Second Stage contractor, 


_ Final Stage Vehicle contractor, and Systems Engi- | 


neering and Technical. Supervision contractor {Aero- 
space Corporation), Military support is provided by 
the National Space Surveillance Control Center 
through the Air Force Command and Control Devel- 
Opment Division, and by the 6594th and 6555th 
Missile Test Wings. | | 


Facilities 

The demonstration Program will utilize existing 
launch, tracking and data reduction facilities inso- _ 
far as possible. However, some additional ground 
Support equipment will be required at the Air Force 


Missile Test Center and at the Southeast Africa 
tracking site. 


CO 


Monthly Progress — SAINT Program 
Program Administration 


° [he contract for the Final Stage Vehicle (FSV), 
including payload; was officially approved at the 


Air Force Logistics Command, on 17 March. The 


contract is definitive and based on a cost-plus 
incentive fee on both performance and total pro- 
gram cost, 


© A dratt of the SAINT Operational System De- 
velopment Plan has been completed and forwarded 


to the Air Force Systems Command for information _ 
and planning purposes. A draft of the SAINT Sys- . 


tem Package Program, in accordance with AFR 375 
series, has also been completed. This draft is pres- 
ently being coordinated with affected agencies. 


© Representatives from Aerospace Corporation, 
Radio Corporation of America, Convair Astronautics, 
Lockheed Missiles and Space Division and Space 
Systems Division attended the firs} Systems Engj- 
neering and Technica! Direction (SETD) meeting on 
interfaces. The purpose of this meeting was to de- 
termine the configuration of the booster vehicles 
for the SAINT Program and define interfaces, 


¢ The. first Final Stage Vehicle SETD meeting was 
held in Burlington, Massachusetts, and was attended 
by Aerospace Corporation, Radio Corporation of 





America and Space Systems Division personnel. The 
Purpose of the meeting was to review RCA's prog- 
ress and organize the design approach to be used 
in the design of the Final Stage Vehicle. 


© Contracts are in Process with Convair-Astro- 
nautics and Lockheed Missiles and Space Division — 
to conduct a study of Atlantic Missile Range Stand 
13 requirements to accommodate both SAINT and 
ADVENT vehicles including ATLAS/AGENA and 
ATLAS/CENTAUR configurations. 


© Representatives from Aerospace Corporation, 
Radio Corporation of America, 6555th Test Wing 
(Development), Air Force Missile Test Center’ and 
Space Systems Division met on 9 March, to review 
the SAINT Program requirements at the Atlantic 
Missile Range. 7 


© Personne! from Aerospace Corporation and 
Space Systems Division attended the first report on 
the NASA Orbital Docking and Fuel Transfer Program 
Presented by Space Technology Laboratories and 
Lockheed Missiles and Space Division. Space Sys- 
tems Division is maintaining close liaison with NASA 


‘George C. Marshall Test Center Future Projects 


Office so that technical information which may be 
of interest to both SAINT Program and the Orbital . 
Docking Program can be exchanged. 
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ORBITAL INTERCEPTO 


The Orbital interceptor Program has been estab- 
lished to develop an operational, space based, 
anti-intercontinental ballistic missile defense system. 


©: The primary objective of the Orbital Interceptor 


Program is to develop a space based defense 
system which will detect, intercept, and destray 
hostile intercontinental ballistic missiles during the | 


equally important System objective is to develop the 
capability of detecting, intercepting, and destroying 
space vehicles launched from a hostile nation. 
Program History 

© In mid 1959, both the Air Force and ARPA, by 
independent studies, became aware of the potential 
of a space based system for ballistic missile de- 
fense. Convair, under an ARPA sponsored study, 
had developed a concept for a Space Patrol Active 
Defense (SPAD) system which showed considerable 


promise. An AFBMD study, directed by Headquarters. 


ARDC, concluded that @ space based system which 
intercepted ballistic missiles during the boost phase 
was extremely attractive. In January 1960, by agree- 
ment between the Office of the Secretary of the Air 
Force and the Director of Defense Research and 
Engineering, the Air Force and ARPA entered into 
@ joint program whereby ARPA would retain respon- 
sibility for system study, and ARDC would supple- 


zations. In February 1960, the Ramo-Wooldridge 
Corporation was Placed on contract for a study of 
their Random Barrage System (RBS) which was an- 
other design approach to boost phase AICBM 
system. At the conclusion of the SPAD and RBS 
studies in May 1960, both the Air Force and ARPA 
carried on an extensive evaluation of the results. 
At the direction of ARPA, an ARDC Technical Evaiu- 
ation Board was convened at AFBMD to evaluate 
the technical validity, operational capability, and 
Program feasibility of the system concept and to 


recommend a follow-on program. Other evaluations — 


were carried on by ARPA, the Air Force Scientific 
Advisory Board, AFMDC, and The RAND Corpora- 
tion. All agreed essentially that the concept was 
valid, that no acceptable system design was yet 


in evidence, that more detailed-design studies were 


required, and that an extensive applied research 
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effort must be undertaken to collect the data re- 
quired for design implementation. 7 


_ Program Concept 


© The Orbital Interceptor system will consist of a 
large number of space based interceptors deployed 
at random along inclined orbits which are distributed 
so that defense coverage of hostile nation areas of 
interest is provided. The altitude of the orbital inter- 
ceptors will be approximately 200 nautical miles. 
Each of the satellite/interceptors will be independ- 
ent, automatic, and self contained. They will not 
have communication with each other but will have 


contact with the ground based defense network 


when they pass Over a secure communications 
“fence” in mid-United States. Under normal circum- 
stances, each satelite will have a pre-set Program 
which will cause it to search for targets only over 
hostile territory. By employing an infrared search 
set, the satellite will detect an ICBM as it emerges 
from the atmosphere. Upon determination that this 
target is within its area of kill, an interceptor con- 
taining an infrared seeker will be launched to home 
in on the target. Upon approaching the ICBM, the 
interceptor will deploy a large number of fight 
weight pellets designed to strike the missile booster 
while it is still burning. The combination of orbital 
velocity and interceptor incremental velocity provide 
the pellets with extremely high energy. This energy 
is sufficient to cause major damage fo the booster 
motor, thereby destroying the ICBM or causing the 
warhead to fall as much as 1,000 miles short of 
its target. | | 


© The size of the orbital interceptors is such that 
a fairly large number can be deployed into orbit 
simultaneously from one booster. A booster such as 
the ATLAS/CENTAUR could be used as an interim 
booster for research and development test and 
initial operational deployment of the system. Eco- 
nomic feasibility of the system, however, is de- 
Pendent upon the development of a large low cost 
booster, such as the PHOENIX, since 50 to 70 
Percent of the system cost is that of deploying 
payload in orbit. 


© As in any defense system, the Orbital Inter- 
ceptor system can be saturated. A hostile nation 
could reduce the effectiveness of the system by 
concentrating his launch sites in a given area and 
launching his missiles in a salvo of less than one 
minute. The Possibility of a nation resorting to this 
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strategy is difficult to evaluate. The system does 
Possess, however, very attractive characteristics 
which enable it to be extremely effective against 
dispersed launches and against missiles with long 
buming times. These characteristics enable the sys- 
tem to be particularly suited to defense against 
mobile ICBM launches, space launches, attacks from 
minor . missile Powers, accidental launches both 
friendly and hostile, and against sustained ICBM 
launches after the first onslaught of a general war. 
_ The number of orbital interceptors required for these 


missions is considerably less than that required for 


compgqet salvos, 
Program Status 


© The current Orbital Interceptor FY 61 program | 


consists of four parts: system design studies; support 
system studies; Orbital Interceptor oriented applied 
research studies; and test vehicles (R&D test pro- 
gram), | 


© ARPA has directed AFBMD to undertake three 
Or more competitively selected system design studies. 
The objectives of each of these studies are: to per- 
form detailed design studies Of the satellite, inter- 
ceptor and deployment Package; to analyze the 
design requirements for the support systems; and to 
analyze the technical, economic, and. operational 
feasibility of the system design. A second Part of 
the study is to conduct detailed analyses, simulation, 
and experimental testing of the critical components 
and techniques which are essential to establishing 
technical validity of the design. An AFBMD/BMC 


Source Selection board convened on 13 February | 


1961 and reviewed the Proposals submitted by 
the various bidders. On 15 March the board re- 
sults were briefed to Hq ARDC and on 15-16 
March ARPA was briefed. ARPA approval of the 
board's action, and Gn announcement of the three 
contractors to Participate in its system design 
studies is expected early in April. : 


¢ A Development and Funding Plan is being pre- 
pared covering Command and Control Study, Re- 
liability Evaluation, Ground Launch Complex Study, 
Payload Booster Study, Operations Analysis, and a 
Countermeasure Study. The first three efforts have 
been funded. The last three are not yet funded but 
@ recommended reallocation of funds by task has 
been forwarded to ARPA. Approval of the Develop- 
ment and Funding Pian and the proposed reallocation 
of funds is expected in April 1961. However, these 
tasks will not be implemented until after the system 
design studies begin. | | 


° AFBMD has been working with ARPA and the 


cognizant Divisions and Centers of ARDC to define 
@ program of Orbital Interceptor oriented applied 
research which will Provide essential data and tech- 
niques. Extensive and expanded effort is required 
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infrared target ré tiation, background, and 
blackout measurements; hypervelocity kill nrecha- 
nisms; hypervelocity interceptor guidance and control - 
techniques; interceptor propulsion; countermeasures . 
and infrared equipment techniques. A substantial 
Program of kilt mechanisms has been approved by 
ARPA. As other programs are defined and Prepared, 
they will be submitted to ARPA. It is essential that 


‘these applied research Programs be initiated as 


soon as possible so that the data collected can be © 
integrated into the system feasibility studies. 


Management 
¢ In October 1960, a decision was reached that 


ARPA would retain Program responsibility and fund . 
the major part of the program in FY 6]. AFBMD was . 
retained as the executive project agency to integrate . 
the system and applied research parts of the pro- 
gram. _ 


¢ All the work under the Present phase of the 
Orbital Interceptor program, whether It be on con- - 


tract with industry or placed through another ARDC . 


organization, is under the technical management 
and. direction of AFBMD. The Aerospace Corpora- 
tion is assisting AFBMD by providing system analysis, 
technical analysis, and evaluation services. Under 
Present plans, this phase of the program will provide | 
data by January 1962, from which an evaluation . 
can be made as to the technical, economic, and 
operational feasibility of the Orbital . Interceptor 
system. If feasible, it is Planned to initiate devel- | 
opment of the system and its support systems by 

April 1962. By this time, program responsibility will 
transfer from ARPA to the USAF. 


Ground Facilities 


e The large number of satellites required for full: 
operational deployment of the sysiem will demand 
production type launches from facilities located at 
both the Atlantic Missile Range and Vandenberg © 
Air Force Base. The frequency of launch will require 
new facilities at each location. | 


e A major element of the system is the ground 


_ based command and control complex. This complex 


will provide the facilities for secure communications _ 
with the satellites so as to transmit necessary pro- : 
gramming instructions, and to receive information on 
Operational . status. This complex will also provide 
ground links with the Air Defense Commander and 
the National Space Surveillance Control Center. 
Wherever possible, existing facilities will be utilized : 
However, there will be command and contro! re- ; 
quirements peculiar to the Orbital Interceptor system — 
which must be designed and procured as a separate 

support system. | | 
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| Monthly Progress — ORBITAL INTERCEPTOR 





Program Administration 


8 Representatives from the Air Proving Ground 
Center briefed Space Systems Division and Aero- 


made available fo q Proposed space probe infrared © 


target radiation Program. This program is under 
study as a means of Providing infrared measure- 
ments from space on the ballistic missile launched 
from the Atlantic Missile Range. Although this pro- 


~ gram is Primarily for BAMBI requirements, it will 


also provide valuable information for MIDAS, 


° A meeting was held at Aeronautical Systems 
Division (ASD) on 8-9 March to define administrative 
and technical support to be provided by ASD for the 


_ Space Systems Division KC-135 RAMP (Radiation 
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Measurements Program) aircraft. Space Systems Di- 
vision representatives briefed the Air Force Systems 
Command on 10 March on the suggested support 
and technical responsibilities of each of the Project 
RAMP participants {SSD, AFMITC, and ASD). 


¢ On 15-16 March the Air Force Systems Com- 
mand and ARPA were briefed on the results and 
recommendations on the BAMBI/ORBITAL INTER. 
CEPTOR Source Selection and Technical Evaluation 
Boards. These boards met on 13 and 17 February, 
respectively, to review the Proposals received from 
industry to Perform Phase {I System Design Feasi- 
bility Studies. Space Systems Division is awaiting 
ARPA's decision regarding implementation of the 
BAMBI/ORBITAL INTERCEPTOR Phase |i effort. On 
28 March, Dr. Charyk, Undersecretary of the Air 
Force and Dr. Ruina, Director of ARPA, were briefed 
on the proposed Phase Ii program. ; 
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Program History 


The BIOASTRONAUTICS Office was established in 
1958 and charged with the biotechnical super- 
vision of the early military “Man-in-Space” Program 
and the Bioastronautics aspects of the DISCOVERER 
Program. NASA was subsequently assigned the 
“Man-in-Space' responsibility in the fall of 1958. 
The development and fabrication of suitable Biomedi- 
cal Recovery Capsules for the DISCOVERER Program 
has continued without interruption. 
On 13 May 1959, « MARK | biomedical Capsule was 
successfully flown without specimens, The flight telem- 
etry demonstrated successful operation of the 
Bioastronautic subsystem as an engineering concept, 
Although re-entry was successful, recovery was not 


not achieved, 600 seconds to telemetry showed the 


Gnimals to be in ge0d condition throughout the 
flight, | 


accomplished. A second MARK | capsule was 
{ ‘9'# launched on DISCOVERER on @5 June 1959 with 
’ 
La) 
A 
~~ 


Yer mice aboard, Although orbit an recovery were 


Subsequent DISCOVERER efforts culminated in prep- 


Gration of a MARK jj capsule suitable for gq small 
Primate. Launch and recovery of g small primate 


. from orbit awaits approval of an “Abbreviated Space 


Systems Development Plan, Biomedical Program‘ 
submitted fo Hq AFSC in November 1960. 

Applied Research contracts for the design and de- 
velopment of advanced biocapsule hardware include 
photosynthetic oxygen Production, super-criticg! gas 
storage, radiation shielding and bio-instrumentation. 
All components are scheduled to be flown in subse- 
quent advanced space biocapsule programs, 

An Advanced Biomedical Capsule has successfully 
completed the mockup phase of development. The 
capsule is designed to carry a fifty pound chimpan- 
zee fo altitudes of about 25,000 n.m. to thoroughly 
explore and assess the tadiation hazards of the 
inner and outer Van Allen Belts. in addition, long- 


N-2 





term weightlessness effects will be investigated. On 
7 November 1960, Space Systems Division approved 
continued development of the advanced capsule in 


support of eventual manned military space systems. ; 


Program Concept | 
The complete exploration of space, including limits 


fo manned operational space systems, requires q 
determination of the biological effects 


support system design, biological instrumentation — 
and determination of space flight stresses (long term 
weightlessness, Operational experience in the radia-_ 


tion belts, and isolation). Neither Project MERCURY 
with its short duration, low altitude orbit, nor DYNA 
SOAR with its low altitude suborbital flight will pro- 


vide data concerning the key problems of long term 
weightlessness and Van Allen Belt radiation, Know}. 


edge which is Crucial to manned operational space 
systems. | | 


The current BIOASTRONAUTICS Program is furnish- 


ing a limited amount of data from actual ballistic 


and orbital flights. Experiments include those made 


On @ space-avdilable basis aboard scheduled ICBM 


and DISCOVERER Program flights. The Bioastronav- 


fics Orbital Space System (BOSS), when approved 


as an Air Force system, will not be limited by piggy- 


those obtained from laboratory experiments. The 


results will be of supplemental significance to the 
DYNA SOAR Program and Project MERCURY and will 


Success of future manned mili- 
tary missions such as SMART, 
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Supercritical Gas Storage 


© The environmental contro! of a manned com- 
partment of a space vehicle involves the supply of 
atmospheric constituents for breathing and compart- 
mont pressurization. A number of studies have 
shown that equipment for the storage of atmos- 
Pheric constituents oxygen, nitrogen and air) can 
require a significant Portion of a space capsule’s 
weight and volume, Particularly for flights of 
extended duration. The development of reliable, 
compact, lightweight atmospheric fivid | storage 
equipment suitable for zero gravity operation is, 
therefore, extremely important. 


¢ Storage methods investigated for such appili- 
cations include the use of high pressure gas con- 
tainers, cryogenic storage tanks, oxygen generating 
chemicals and closed ecological systems. Studies of 
the state-of-the-art of each of these storage meth- 
ods indicate that major emphasis should be placed 
on cryogenic storage for future applications. _ 


e Extensive experience with manned aircraft has 

shown that Cryogenic storage offers several impor- 
tant advantages over high pressure, ambient tem- 
perature storage of low. boiling fluids such as 
oxygen and nitrogen. These advantages include; 


1. Increased fluid carrying capacity for o given 
vessel size, resulting from the higher fluid density 
at cryogenic temperatures. - 


2. Reduced container weight for a given stored 
mass, 


3. Provisions of potential refrigeration and cool- 
ing sources which can be of definite advantage in 
a closed cabin. 


® The most Promising technique (supercritical stor- 
age) consists of carrying oxygen as q cryogenic 
fluid at pressures between 1,000 and 1,500 psi. 
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At this pressure level, which is higher than the crit- 
ical pressure (736 psi} for oxygen the fluid consists 


_ Of a single phase so that problems of phase sepa- 


ration are avoided. In addition, single phase storage 
Promises to yield a system insensitive to gravity. 


e The Present study has emphasized optimization 
of thermal components for the prototype develop- 
ment and will test the supercritical oxygen system 
under zero gravity conditions, Flight test evaluation . 
in an ATLAS “E" pod will determine the feasibility — 
of the supercritical cryogenic system. Nitrogen will 

be used as a working fluid. 


Gravity Independent Photo Synthetic 
Gas Exchanger (GIPSE) 


© This equipment is another approach to the prob- 

lem of Providing atmospheric constituents for life 
support in space capsules. This system has heen 
developed to investigate the feasibility of gravity 
independent Operation in the weightless space 
environment. The system uses a thermophilic strain 
of algoe which converts carbon dioxide by the 
photosynthetic Process to produce oxygen. Data 
obtained from the forthcoming flight in an ATLAS 
E-pod will determine the feasibility of this system | 
when exposed to zero gravity conditions. 


BIOASTRONAUTIC ATLAS Passenger Pod #1 


e This pod, attached to the side of an ATLAS E 
ballistic missile, will carry five bioastronautic experi- 
ments. These include the Upercritical cryogenic 
storage systent,“the GIPSB zero gravity. potassium 
e e 2s e > e 
superoxide gas diffusion experiment andere tissue 
equivalent radiation experiments. The supercritical 
cryogenic storage system is Proceeding on schedule 


has been inspected at Martin-Denver and will be 
readied for the flight. Assembly and checkout of 
the pod is on schedule and the planned shipping 
date will be met. The launch is scheduled for 
mid-April, : 
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Figure 1. tat pes (left) will 


tached to an LAS."E” ICBM.” The 
nae fo which is covered with 
US coutain the Mar. 


the 
the bod. Closeup (below) of the Su- 
rip lore or isp 


Figure 2, Clos Of the wity I 
Photo Syusbes tea? ie 
changer. Conversion of carbou dioxide 


$0 oxygen takes place in 4 comting. 
3 ; ing liquid. Plant mann 


pr , 
Squtpment. The tem ature of the 


liquid is costrollea by passing i: 

through the beat exchanger (the lorge 

cylinder on the right), The silicone 
¢, 


babe, through which the oxygen. dif. 
fuses, is visible inside the cester 
cylinder 
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SPACE PROGRAM BOOSTERS 
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Space > get ae 4 | 
Program BOOSTERsg 

© The primary Pacing factor in the accom. 

Plishment of Space missions has been, and for 

some time will continue to. be, the availability 

of Air Force ballistic missiles and upper stages 

a to boost the payload vehicle. Space flight plan- 

Ping requires clase examination of all tech- 

nological areas wherein advances Provide 

increases in booster and mission capability. 

This, in turn, has required that space schedules 

be sufficiently flexible to incorporate rapidly 

those advances in the State-of-the-art which 

ox increase the potential for reliable and pre- 

| | dictable space research. 
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© Because of the wide range of its ctivities, 
_AFBMD has accumulated a broad base of expe 
lence in booster selection for Space missions 


have provided much information. Research 
Progroms in the Propellant and Materials areas 
also are Providing new Copobility for space 
research. The number and variety of boosters 
available permit the selection of a combination 
of stages tailored to provide specific capabilj- 
ties for specific missions, - 


© The following Pages describe briefly the 
booster vehicles currently being used by AFBMD 
ta. support military and civilion space pro- 
grams. Nominal Performance data is given to 
Permit nominal comparisons of vehicle capa. 
bilities. Specific qualifications are mode where 
necessary for clarity. | 
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DM-21/ Ablestar/ 
20 K$ 8000 


DM-21/ Ablestar DM-21/AGENA B ATLAS D/AGENA B ATLAS D/CENTAUR 





Program Uekiele Combinations 





ABLE—1,—3 and —4.. ORBITAL INTERCEPTOR 
ABLE—4 and —5_ ie at ‘ DISCOVERER (20 and subs) i eee eee 
ADVENT (Phase One)... DYNA SOAR ....... TOS .....00. ‘ 
ADVENT (Phases Two MERCURY ..._. ieDiees TRANSITIA........ 2 
and Three) ....,. | ee MIDAS (1 and I)... TRANSIT 1B thru 5B... gy 
COURIER ............ MIDAS (ili and subs)... VELA HOTEL ...... 


NASA AGENA “3” 





_ NOTE: Light type indicates completed Programs — Bold type indicates active programs 
’ . 
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THOR — Douglas Aircraft Company .__ | | 
| i DM-21A 


Weight — dry é 6,727 6,590 6,950 
Fuel —RP-] | 33,500 33,500 | 33,500 
| Oxidizer — Liquid Oxygen 68,000 | 68,000 | 68,000 
Total ; 108,227 108,090 i. 108,450 . 
Height ~ feet’ | ; 61.3 535.9 60.5 | 
Engine — Rocketdyne Division of North American Aviation MB-3 Block} - “MB 3 Block If MB 3 Block | 
Thrust — ibs. {sea level) 152,000 | 167,000 152,000 
Spec. Impulse — Ib.-sec/Ib. (sea level) | 247.0 248 247 
Burn Time — seconds 163 152 163 


Guidance — Bell Telephone Laboratories series 400 


or autopilot only. | Gi) &3) Cas) ~~ 7) ® G) 
ATLAS — Convair-Astronautics g ; | 
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j BOOSTERS 
Weight — wet 15,100 
% .. Fuel — RP.) | - 74,900 
| Oxidizer —: Liquid Oxygen | : 172,300 
; Total 3 | | 262,300 
Height — feet | 69 
Engine — Rocketdyne Division of North American Aviation MA-5 
Thrust — Ibs. (sea level) ‘ : 
| Booster — 356,000 
Sustainer | 82,100 
Specific Impulse — lb-sec/Ib. (sea level) : 
Booster | 286 
 Sustainer 10 
i Guidance — Radio-inertial Mod i/ttl — General Electric (radar), Burroughs (computer) (9) ‘D' | 
i : TT ; AN IT — The Martin Compan | 
| | : G FIRST STAGE MM SECOND stacE 
| Weight — dry | 9,821 5,469 
| Fuel — N,H,/UDMH 84,046 | 7 20,200 
7 ‘Oxidizer—N,O, 162,800 | _ 37,702 
ant Total — | 256,667 _, 63,371 
'« . Height — feet (combined first and second stage) 89.38 
Engine — Aerojet-General Corporation XLRB7AJ-5 XLRITAJ-5 
7 Thrust — ibs. (sea level) 430,000 (vacuum) 100,000 . 
7 Specific Impulse — lb-sec/Ib. (sea level) 260 315 
Burn Time — seconds , 149.3 (vacuum) 182.4 
7 Guidance — ACSP all inertial in second stage 
UPPER STAGES | Fe | | 
ABL X248-9 
| | Allegany Ballistics. Aerojet-General 
: boratory | Corporation 
Weight — wet a 60 100 
Propellant — Solid — 459 a 870 
Total ; 519 970 
. | Height — feer ? | | 6.5 
, Engine | 7 4 | 
Thrust — Ibs. {vacuum} 2,750 : 7,985 
Specific Impulse — lb-sec/Ib. (vacuum) - 254 | 
Burn Time — seconds 
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